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PREFACE. 


The  Preface  to  this  little  Tolume  may  be  written  in  a  few 
words.  It  first  saw  the  light  in  the  spring  of  1840,  and  now, 
in  the  autumn  of  1844,  has  reached  its  Third  Edition.  In  this 
short  period,  less  than  five  years,  five  thousand  copies  have 
been  distributed  among  the  Members  of  the  Profession,  many 
also  taking  their  place  in  the  libraries  of  Gentlemen,  who, 
although  not  of  the  Profession,  justly  consider  that  some  ge- 
neral knowledge  of  the  structure  of  the  body  is  an  essential 
part  of  a  liberal  education.  In  the  same  period,  a  second 
edition  of  the  work  has  appeared  in  America  ;  and  a  transla- 
tion, from  the  pen  of  Dr.  Hollstein,  has  been  completed  in 
Berlin. 

Thus  the  volume  has  quickly  returned  for  review  to  the 
hands  of  the  Author ;  and  he  trusts  that  an  examination  of  the 
second  and  present  editions  will  prove  that  he  has  not  neg- 
lected this  advantage.  He  has  carefuUy  corrected  such  over- 
sights and  omissions  as  may  have  occurred  in  the  completion 
of  a  work  on  so  extensive  a  subject ;  many  parts  which  seemed 
scantily  treated,  he  has  entirely  re-written  ;  and  he  has  endea- 
voured to  give  as  fiill  a  description  of  every  point  in  Anatomy, 
whether  important  or  trivial,  as  is  consistent  with  the  limits 
and  objects  of  a  Practical  Manual. 

Two  features  in  the  Anatomist's  Vade  Mecum  appear  to  the 
Author  to  deserve  notice : — ^the  first  relates  to  the  labours  of 
his  professional  brethren  ;  the  second  to  the  illustrations  con- 
tained in  the  work.  On  the  first  of  these  heads  the  Author 
begs  to  remark,  that  he  considers  it  a  duty,  as  well  to  them  as 
to  his  readers  and  himself,  to  quote  all  recent  observations  and 
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discoveries  in  Anatomy  which  may  have  interest,  and  to  give 
as  complete  an  abstract  of  such  discoveries  as  the  scheme  of 
the  work  will  permit.  By  pursuing  this  plan,  the  Author 
trusts  to  distinguish  his  volume  as  the  Record  of  the  Profes- 
sion at  large,  and  not  as  the  text-book  merely  of  a  particular 
school.  And,  in  furtherance  of  his  object,  he  has  to  request  a 
continuance  of  those  communications  from  scientific  investiga- 
tors, which  have  hitherto  so  materially  aided  him. 

The  woodcut  Illustrations  which  accompany  the  Anatomist's 
Yade  Mecum  have  been  increased  with  each  edition.  The 
number  which  appeared  with  the  first  was  one  hundred  and 
fifty ;  with  the  second,  one  hundred  and  sixty-seven  ;  and  in 
the  present  they  fall  little  short  of  two  hundred.  Several  of 
the  new  figures  are  illustrative  of  General  Anatomy,  and,  to 
insure  their  absolute  correctness,  have  been  drawn  from  the 
microscope  by  the  Author  himself,  with  the  aid  of  the  camera 
lucida.  Figures  2,  3,  and  4,  showing  the  changes  which 
occur  during  the  development  of  bone ;  figures  47,  48,  and 
49,  the  minute  anatomy  of  cartilage ;  and  figure  80,  the  struc- 
ture of  the  ultimate  muscular  fibril,  are  examples  of  such 
drawings.  The  structure  exhibited  in  the  latter  figure  formed 
the  subject  of  a  paper  which  was  read  before  the  Royal  So- 
ciety during  the  present  year. 

Upper  Charlotte  Street,  Fitsioy  Square, 
November,  1844. 
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CHAPTER   L 


OSTEOLOGY. 

Thb  boneB  are  the  organs  of  support  to  the  animal  frame  ;  they 
give  firmness  and  strength  to  the  entire  &bric,  afford  points  of  con- 
nection to  the  numerous  muscles,  and  bestow  individual  character 
upon  the  body.  In  the  limbs  they  are  hollow  cylinders,  admirably 
calculated  by  their  conformation  and  structure  to  resist  violence  and 
support  weight.  In  the  trunk  and  head,  they  are  flattened  and  arched, 
to  protect  cavities  and  provide  an  extensive  Bur£ace  for  attachment. 
In  some  situations  they  present  projections  of  variable  length,  which 
serve  as  levers  ;  and  in  others  are  grooved  into  smooth  surfaces,  which 
act  as  pulleys  for  the  passage  of  tendons.  Moreover,  besides  supply- 
ing strength  and  solidity,  they  are  equally  adapted,  by  their  numerous 
divisions  and  mutual  apposition,  to  fulfil  every  movement  which  may 
tend  to  the  preservation  of  the  creature,  or  be  conducive  to  his 
welfare. 

According  to  the  latest  analysis  by  Berzelius,  bone  is  composed  of 
about  one-third  of  animal  substance,  which  is  abnost  completely  redu- 
cible to  gelatine  by  boiling,  and  of  two-thirds  of  earthy  and  alkaline 
salts.  The  special  constituents  are  present  in  the  following  propor- 
tions : — 

Cartilage 32*17  parts. 

Blood-vessels 1*13 

Phosphate  of  lime 51*04 

Carbonate  of  lime     .         .         .         .  11*30 

Fluateoflime 2 

Phosphate  of  magnesia       :        .        .  1*16 

Soda,  Chloride  of  sodium       .        .         .        1*20 


100*00 


I  STRUCTURE   OP   BONE. 

Bones  are  divisible  into  three  classes : — Long^  flai^  and  irregtdar. 

The  Long  bones  are  fomid  principally  in  the  limbs,  and  consist  of  a 
shaft  and  two  extremities.  The  shaft  is  cylindrical  or  prismoid  in 
form,  dense  and  hard  in  texture,  and  hollowed  in  the  interior  into  a 
medullary  canal.  The  extremities  are  broad  and  expanded,  to  articu- 
late with  adjoining  bones  ;  and  (%llular  or  cancellous  in  internal  struc- 
ture. Upon  the  exterior  of  the  bone  are  processes  and  rough  surfaces 
for  the  attachment  of  muscles,  and  foramina  for  the  transmission  of 
vessels  and  nerves.  The  character  of  long  bones  is,  therefore,  their 
general  type  of  structure  and  their  divisibility  into  a  central  portion 
and  extremities,  and  not  so  much  their  length  ;  for  there  are  some 
long  bones,  as  the  second  phalanges  of  the  toes,  which  are  less  than 
a  quarter  of  an  inch  in  length,  and  almost  equal,  and  in  some  instances 
exceed,  in  breadth  their  longitudinal  axis.  The  long  bones  are,  the 
clavicle,  humerus,  radius  and  ulna,  femur,  tibia  and  fibula,  metacarpal 
bones,  metatarsal,  phalanges  and  ribs. 

Flai  hones  are  composed  of  two  layers  of  dense  bone  with  an  inter- 
mediate cellular  structure,  and  are  divisible  into  surfaces,  borders, 
angles,  and  processes.  They  are  adapted  to  enclose  cavities ;  have 
processes  upon  their  sur&ce  for  the  attachment  of  muscles  ;  and  are 
perforated  by  foramina,  for  the  passage  of  nutrient  vessels  to  their 
cells,  and  for  the  transmission  of  vessels  and  nerves.  They  articulate 
with  long  bones  by  means  of  smooth  sur&ces  plated  with  cartilage,  and 
with  each  other  either  by  fibrous  tissue,  as  at  the  symphysis  pubis  ; 
or  by  suture,  as  in  the  bones  of  the  skull.  The  two  condensed  layers 
of  the  bones  of  the  skull  are  named,  tables  ;  and  the  intermediate 
cellular  structure,  diploe.  The  flat  bones  are  the  occipital,  pariet^, 
frontal,  nasal,  lachrymal,  vomer,  sternum,  scapulae,  and  ossa  inno- 
minata. 

The  Irregtdar  hones  include  all  that  remain  after  the  long  and  the 
flat  bones  have  been  selected.  They  are  essentially  irregular  in  their 
form,  in  some  parts  flat,  in  others  short  and  thick.  In  preceding  edi- 
tions of  this  work  the  short  and  thick  bones  were  made  a  separate 
class  under  the  name  of  s^uyrt  hones.  This  subdivision  has  been  found 
to  be  disadvantageous,  besides  being  arbitrary,  and  is,  therefore,  now 
omitted.  Irregular  bones  are  constructed  on  the  same  general  princi- 
ples with  other  bones  ;  they  have  an  exterior  dense,  and  an  interior 
more  or  less  cellular.  The  bones  of  this  class  are,  the  temporal,  sphe- 
noid, ethmoid,  superior  maxillary,  inferior  maxillary,  palate,  inferior 
turbinated,  hyoid,  vertebrae,  sacrum,  coccyx,  carpal  and  tarsal  bones, 
and  sesamoid  bones,  including  the  patellae. 

Structure  of  Bone. — Bone  is  a  dense,  compact,  and  homogeneous  sub- 
stance (basis  substance)  filled  with  minute  cells,  (corpuscles  of  Purk- 
inje)  which  are  scattered  numerously  through  its  structure.  The  basis 
substance  of  bone  is  subfibrous  and  obscurely  lamellated,  the  lamellae 
being  concentric  in  long  and  parallel  in  flat  bones  ;  it  is  traversed  in 
all  directions,  but  especially  in  the  longitudinal  axis,  by  branching  and 
inosculating  canals  (Haversian  canals)  which  give  passage  to  vessels 


and  nerT«>,  and  in  certain  Htuations  the  lameQie  Kparate  from  each 
other,  and  lea»e  between  them  areolar  spaces  (cancelli)  of  Tarious 
magnitude.  The  lamellEe  have  an  average  diainetei  of  trfw  "^  *" 
indi,  and  betidee  constituting  the  general  Btructure  of  the  taius  sub- 
■tance,  are  collected  concentrically  around  the  HaTersian  canals,  and 
fotm  bonadaricB  to  those  canals  of  about  j^  of  an  inch  in  thickness. 
The  nnmber  of  lamells  nuroimding  each  HaTeraian  canal,  is  conunoiily 
tan  or  fifteen,  and  the  diameters  of  the  canals  have  a  medium  average 
of  7^  of  an  inch.  The  cancelli  of  bone  like  its  compact  substance 
hsTo  walla  which  are  composed  of  lamelhe,  and  snch  is  the  wnilarity 
in  Btnictuie  of  the  parts  of  a  bone,  thai  ^e  entire  bone  may  be  com- 
pared to  an  Haversian  canal  of  which  the  medullary  cavity  is  the  mag^ 
nified  channel ;  and  the  Haveisian  canals  may  be  hkened  to  elongated 
and  ramified  cancelh.      The  HaTcrsion  can^  are  nnalleBt  near  the 


Uinnte  stnicture  of  bont,  di 
Hagnifled  300  cUuneCeii' 


bjTa  eoDCfmtilc  Um^lse.    Tbe  corpuBctet : 
tbe  csldgenu*  tubuli  are  omitted,    i-  /~  ' 

4,  4.  Dlieetioii  of  the  hunellie  of  the 


4  DBVBLOPMENT  OF  BONK. 

surfiice  of  a  bone,  and  laigeet  near  iU  centre,  where  they  gradually 
merge  into  cancelli ;  by  the  frequent  oommunicationB  of  their  branches 
they  form  a  coarse  network  in  the  basis  substance. 

The  cells  of  bone,  or  corpuscles  of  Purkinje,  are  thickly  disseminated 
through  the  basis  substance  ;  they  are  irregular  in  size  and  form,  give 
off  numerous  minute  branching  tubuli  which  radiate  from  all  parts  of 
their  circumference,  and  in  the  dried  state  of  the  bone  contain  merely 
the  remains  of  membranous  cells  and  some  calcareous  salts.*  In  the 
living  bone  the  cells  and  their  tubuli  are  probably  filled  with  a  nutri- 
tive fluid  holding  calcareous  salts  in  solution.  The  form  of  the  cells  is 
oval  or  round  and  more  or  less  flattened,  their  long  diameter  corre- 
sponds with  the  long  axis  of  the  bone,  and  their  tubuU  cross  the  direc- 
tion of  the  lamellae  and  constitute  a  very  delicate  network  in  the  basis 
substance  by  communicating  with  each  other,  and  with  the  tubuli  of 
neighbouring  cells.  The  tubuli  of  the  cells  nearest  the  Haversian 
canals  terminate  upon  the  internal  eoiface  of  those  cavities.  The  size 
of  the  cells  varies  in  extreme  measurement  from  37^  to  ^^  of  an 
inch  in  their  long  diameter,  an  ordinary  average  being  yi^^  ;  the 
breadth  of  the  oval  cells  is  about  one  half  or  one  third  their  length,  and 
their  thickness  one  half  their  breadth.  They  are  situated  between  the 
lamellae,  to  which  circumstance  they  owe  their  compressed  form. 

In  the  fresh  state,  bones  are  invested  by  a  dense  fibrous  membrane, 
the  periosteum^  which  covers  every  part  of  their  sur&ce  with  the  ex- 
ception of  the  articular  extremities,  the  latter  being  coated  by  a  thin 
layer  of  cartilage.  The  periosteum  of  the  bones  of  ^e  skull  is  termed 
pericranium ;  and  the  analogous  membrane  of  external  cartilages,  peri^ 
ohondrium.  Lining  the  interior  of  the  medullary  canal  of  long  bones, 
the  Haversian  canals,  the  cells  of  the  cancelli,  and  the  cells  of  short,  flat, 
and  irregular  bones,  is  the  medullary  membrane,  which  acts  as  an  in- 
ternal periosteum.  It  is  through  the  medium  of  the  vessels  ramifying 
in  these  membranes  that  the  changes  required  by  nutrition  occur  in 
bones,  and  the  secretion  of  medulla  into  their  interior  is  eflected. 
The  medullary  canal.  Haversian  canals  and  cells  of  long  bones,  and 
the  cells  of  other  bones,  are  filled  with  a  yellowish  oily  substance,  the 
TtieduUa^  which  is  contained  in  a  loose  areolar  tissue  formed  by  the 
medullaiy  membrane. 

Development  of  Bone. — To  explain  the  develo^ent  of  bone  it  is  ne- 
cessary to  inform  the  student  that  all  organised  bodies,  whether  belong- 
ing to  the  vegetable  or  the  animal  kingdom,  are  developed  primordially 
from  minute  vesicles.  These  vesicles,  or,  as  they  are  commonly 
termed,  ceUs^  are  composed  of  a  thin  membrane  containing  a  fluid  or 
granuhur  matter,  and  a  small  rounded  mass,  the  nvdeus^  around  which 
the  cell  was  originally  formed.  Moreover,  the  nucleus  generally  con- 
tains one  or  more  smsdl  round  granules,  the  nttcleolus  or  nucleoli.  From 
cells  having  this  structure  all  the  tissues  of  the  body  are  elaborated ; 

*  Miiller  and  Henle  conceived  that  the  bone  cells  and  tubuli  were  the  prin- 
cipal seat  of  the  calcareous  matter.  Hence  they  have  been  named  calcigermu 
cells  and  tubuli. 
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the  OYum  itself  originall j  presented  this  simple  form,  and  the  embryo 
at  an  early  period  is  wholly  composed  of  such  nucleated  cells.  In  their 
relation  to  each  other,  cells  may  be  isolated  and  independent,  as  is 
exemplified  in  the  corpuscles  of  the  blood,  chyle  and  lymph  ;  secondly, 
they  may  cohere  by  their  sur&ces  and  borders,  as  in  the  epidermis 
and  epithelium ;  thirdly,  they  may  be  connected  by  an  intermediate 
substance  which  is  then  termed.. intercellular,  as  in  cartilage  and  bone ; 
and  fourthly,  they  may  unite  with  each  other  in  rows,  and  upon  the 
removal  by  lique&ction  of  the  adherent  surfaces  be  converted  into 
hollow  tubuli.  In  the  latter  mode  capillary  vessels  are  formed,  as 
also  are  the  tubuli  of  nerve  and  muscular  fibre.  One  of  the  properties 
of  cells  may  also  be  adverted  to  in  this  place ;  it  is  that  of  reproducing 
similar  cells  in  their  interior.  In  this  case  the  nucleoli  become  the 
nuclei  of  the  secondary  cells,  and  as  the  latter  increase  in  size,  the 
membrane  of  the  primary  or  parent  cell  is  lost. 

Bone,  in  its  earliest  state,  is  composed  of  an  assemblage  of  these 
minute  cells,  which  are  soft  and  transparent,  and  are  disposed  within 
the  embryo  in  the  site  of  the  future  skeleton.  From  the  resemblance 
which  the  soft  tissue  bears  to  jelly,  this  has  been  termed  the  gelatinous 
fiage  of  osteo-genesis.  As  development  advances,  the  cells,  heretofore 
loosely  collected  together;^  Jjeoeme  separated  by  the  interposition  of  a 
transparent  inteit»Uular  substance,  which  is  at  first  fluid,  but  gradually 
becomes  hard  and  condensed.  The  cartilaginous  siage  of  osteogenesis 
js  now  established,  and  cartil^e  is  shown  to  consist  of  a  transparent 
matrix,  having  minute  cells  disseminated  at  pretty  equal  distances  and 
without  order  through  its  structure.  Coincident  with  the  formation  of 
cartilage  is  the  development  of  vascular  canals  in  its  substance,  the 
canals  being  formed  by  the  union  of  the  cells  in  rows,  ^id  the  subse- 
quent liquefaction  of  the  adhering  sur&ces.  The  change  which  next 
ensues  is  the  concentration  of  the  vascular  canals  towards  some  one 
point ;  for  example,  the  centre  of  the  shaft  in  a  long,  or  the  mid-point 
of  a  flat  bone,  and  here  the  punctum  ossificaHonis  or  centre  of  ossifica- 
tion is  established.  What  determines  the  vascular  concentration  now 
alluded  to,  is  a  question  not  easily  solved,  but  that  it  takes  place  is 
certain,  and  the  vascular  punctum  is  the  most  easily  demonstrable  of 
all  the  phenomena  of  ossification. 

During  the  formation  of  the  punctum  ossificationis,  changes  begin  to 
be  apparent  in  the  cartilage  cells.  Originally  they  are  simple  nucleated 
^^'^  (gflflo  ^  flo'^oo  of  an  inch  in  diameter),  having  a  rounded  form. 
As  growth  proceeds,  they  become  elongated  in  their  figure,  and  it  is 
then  perceived  that  each  cell  contains  two  and  often  three  nucleoli 
around  which  smaller  cells  are  in  progress  of  formation.  If  we  ex- 
amine them  nearer  to  the  punctum  ossificationis  we  find  that  the  young 
or  secondary  cells  have  each  attained  the  size  of  the  parent  cell  (-^^i^ 
of  an  inch),  the  membrane  of  the  parent  cell  has  disappeared,  and  the 
young  cells  are  separated  to  a  short  distance  by  freshly  effused  inter- 
cellular substance.  Nearer  still  to  the  punctum  ossificationis  a  more 
remarkable  change  has  ensued,  the  energy  of  cellule  reproduction  has 
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augmented  with  proximity  to  the  ossifying  point,  and  each  cell  in 
place  of  producing  two,  gives  birth  to  four,  live,  or  six  young  cells. 
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which  rapidly  destroy  the  parent  membrane  and  attain  a  greater  size 
(i^a  of  an  inch)  than  the  parent  cell,  each  cell  being,  as  in  the  pre- 
vious case,  separated  to  a  slight  extent  from  its  neighbour  by  inter- 

*  Figures  illustrative  of  the  development  of  bone ;  they  are  magnified  155 
times,  and  drawn  with  the  camera  lucida.  ▲.  A  portion  of  cartilage,  the  farthest 
removed  from  the  seat  of  ossification,  showing  simple  nucleated  cells,  having 

an  ordinanr  size  of  go^to  of  an  inch,  long  diameter,  b.  The  same  cartilage 
nearer  to  the  seat  of  ossification ;  each  simple  cell  has  produced  two,  which  are 
a  little  larger  than  the  cells  in  figure  a. 

t  The  same  cartilage,  still  nearer  the  seat  of  ossification ;  each  single  cell  of 
B  has  given  birth  to  four,  five,  or  six  cells,  which  form  clusters.  These  clusters 
become  larger  towards  the  right  of  the  figiire,  and  their  cells  more  numerous 

and  larger,  tsW  <^  &>>  inch*  lo°8>  diameter. 


ceQuIar  ntbitoDce.  Bf  one  other  repetlCioD  of  the  sune  proccu,  «ach 
cell  pn>dndng  torn  ai  file,  or  tix  ja\mg  celU,  a  olueter  a  fonned,  con- 
taioing  from  thtrtj  to  fiftj  g«11b.  These  duBten  lie  in  immediate 
nlatioD  with  the  pnnclDin  osnficatioiiig ;  the;  are  othI  id  figim  (about 

5tg  in  length  b^  ^  in  breadth),  and  placed  in  the  direclion  of  the 
iDgitadio^  ane  of  the  bone.  The  eella  composing  the  cluster  lie 
tmnaTeFKly  with  regard  to  its  axil.  In  the  liret  instance  the;  are 
doeety  compressed,  but  b;  degrees  are  parted  by  a  thin  layer  ef  inter- 
cellulir  snbataoce,  and  each  daslcr  is  separated  from  neighbouring 


clotten  by  a  broader  layer  (91^  of  inch)  of  intercellular  substance, 
Such  are  the  changes  which  occur  in  cartilage  preparatory  to  the  for- 

OaaiGcalioa  is  accomplished  by  the  fbmiation  of  rery  fine  and  deli- 
cate fibres  within  the  intercellular  substance:  this  prace^  commences  at 
the  pnnctnm  oieiticatianiB  and  extends  from  that  point  through  erery 
part  of  the  bone,  in  a  longitudinal  direction  in  long,  and  in  a  radiated 
manner  in  flat  bones.  Starting  irom  the  pnnctum  ossificationis,  the 
fibres  embrace  each  cluster  of  cells,  and  then  send  branches  between 
the  indiTidual  cells  of  each  group.  In  this  manner  the  network, 
chaiaclerietic  of  bone,  is  formed,  while  the  cells  by  their  conjunction 

•  The  HDie  urtilBge  at  tlie  mm  of  aiuficalion ;  the  clu)t«n  of  telli  are 
iimigcd  in  columns;  tbe  ictcTceUuIu'  ipues  between  the  columot  b«Dg 
j^S^i  of  an  inch  in  breadth.  To  the  rigbt  of  the  Hgure  osseous  Abres  are 
seen  occupying  cbe  intercellular  spaces,  at  flnt  bouadinp;  tbe  clustera  latnally, 

fitala  opacity  of  the  rlEnt  hand  border  is  due  to  a  tbreefold  came,  the  in- 

plication  of  oilRlobulefl.    In  the  lower  part  of  the  flgnre  some  attempt  has  been 
■nde  to  sbow  Oa  tatnre  of  the  eella. 
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constitute  the  permanent  areolae  and  Haversian  canals.  With  a  high 
magnifying  power,  the  delicate  ossific  fibres  here  alluded  to  are  seen 
themselves  to  be  composed  of  minute  cells  having  an  elliptical  form 
and  central  nuclei.  These  cells  attract  into  their  interior  the  cal- 
cerous  salts  of  the  blood,  and  their  nuclei  become  developed,  as  I 
believe,  into  the  future  corpuscles  of  Purkinje.  It  is  possible  also 
that  some  of  the  cartilage  cells  become  corpuscles  of  Purkinje  in  the 
fiilly  developed  bone. 

During  the  progress  of  the  phenomena  above  described,  the  contents 
of  the  cells  undergo  certain  changes.  At  first,  their  contents  are 
transparent,  then  tiliey  become  granular,  and  still  later  opaque,  firom 
the  presence  of  amorphous  matter  mingled  with  nuclei,  nucleoli,  and 
the  remains  of  secondary  cells.  In  the  latter  state  they  also  contain 
an  abundance  of  minute  oil-globules.  These  latter  increase  in  size  as 
the  ossific  changes  advance,  and  in  the  newly  formed  osseous  areolae 
they  are  very  numerous  and  have  attained  the  ordinary  size  of  adipose 
cells. 

Cartilaginification  is  complete  in  the  human  embryo  at  about  the 
sixth  week;  and  the  fijrst  point  of  ossification  is  observed  in  the 
clavicle  at  about  the  seventh  week.  Ossification  commences  at  the 
centre,  and  thence  proceeds  towards  the  sur&ice  ;  in  flat  bones  the  osse- 
ous tissue  radiates  between  two  membranes  firom  a  central  point  to- 
wards the  periphery,  in  short  bones  from  a  centre  towards  the  circum- 
ference, and  in  long  bones  from  a  central  portion,  diaphysis,  towards  a 
secondary  centre,  epiphysis,  situated  at  each  extremity.  Large  pro- 
cesses, as  the  trochanters,  are  provided  with  a  distinct  centre  of 
development,  which  is  named  apophysis. 

The  ffroivth  of  bone  in  length  takes  place  at  the  extremity  of  the 
diaphysis,  and  in  bulk  by  fresh  deposition  on  the  surface ;  while  the 
medullary  canal  is  formed  and  increased  by  absorption  from  within. 

The  period  of  ossifUxUion  is  different  in  different  bones ;  the  order 
of  succession  may  be  thus  arranged : — 

During  the  fifth  week,  ossification  commences  in  the  clavicle,  lower 
jaw,  and  upper  jaw. 

During  the  sixth  week,  in  the  femur,  humerus,  tibia,  radius,  and 
ulna. 

During  the  seventh  and  eighth  weeks,  in  the  fibula,  frontal,  occi- 
pital, sphenoid,  ribs,  parietal,  temporal,  nasal,  vomer,  palate,  vertebrae, 
three  first  pieces  of  sacrum,  malar,  metacarpus,  metatarsus,  third 
phalanges  of  the  hands  and  feet,  and  ilium. 

During  the  third  month,  in  the  first  and  second  phalanges  of  the 
hands  and  feet,  lachrymal  bone,  and  ischium. 

During  the  fifth  month,  in  the  mastoid  portion  of  the  temporal, 
ethmoid,  inferior  turbinated,  sternum,  os  pubis,  and  two  last  pieces  of 
sacrum. 

During  the  sixth  month,  in  the  body  and  odontoid  process  of  the 
axis,  and  calcaneus. 
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Doring  the  seyenth  month,  in  the  astralagas. 

During  the  tenth  month,  in  the  cuboid  bone  and  os  hyoides. 

During  the  first  year,  in  the  coiacoid  process  of  the  scapuhi ;  first 
piece  of  the  coccyx,  inferior  turbinated  bone,  last  piece  of  the  sternum, 
anterior  arch  of  the  atlas,  os  magnum,  os  unciforme,  and  external  cunei- 
form bone. 

During  the  third  year,  in  the  cuneiform  of  the  carpus,  internal 
cuneiform,  and  patella. 

During  the  fourth  year,  in  the  middle  cuneiform  and  scaphoid  of  the 
tarsus. 

During  the  fifth  year,  in  the  trapezium  and  os  semilunare. 

During  the  seventh  year,  in  the  second  piece  of  the  coccyx. 

During  the  eighth  year,  in  the  scaphoid  of  the  carpus. 

During  the  ninth  year,  in  the  os  trapezoides. 

During  the  twelfth  year,  in  the  os  pisiforme  and  third  piece  of  the 
coccyx. 

During  the  eighteenth  year,  in  the  fourth  piece  of  the  coccyx. 

The  ossicula  auditiis  are  the  only  bones  completely  ossified  at  birth ; 
the  vertebrae  are  not  completed  until  the  five  and  twentieth  year. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton, 
which  in  the  adult  man  is  composed  of  two  hundred  and  forty-six  dis- 
tinct bones.    They  may  be  thus  arranged : — 

Head 8 

Ossicula  audittls 6 

Face 14 

Teeth 32 

Vertebral  column,  including  sacrum  and  coccyx  26 
Os  hyoides,  sternum,  and  ribs     .         .         .26 

Upper  extremities 64 

Lower  extremities 62 

Sesamoid  bones 8 


246 


The  skeleton  is  divisib}e  into :  1.  The  vertebral  column  or  central 
axis.  2.  The  head  and  face,  or  superior  development  of  the  central 
axis.  3.  The  hyoid  arch.  4.  The  thoracic  arch  and  upper  ex- 
tremities.    5.  The  pelvic  arch  and  lower  extremities. 
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VERTEBRAL  COLUMN. 


The  wrfeftroZ  cdumn  is  the  first  and  only  rudiment  of  internal 
skeleton  in  the  lower  Vertebrata,  and  constitutes  the  type  of  that 
great  division  of  the  aninial  kingdom.  It  is  also  the  first  developed 
portion  of  the  skeleton  in  man,  and  the  centre  around  which  all  the 
other  parts  are  produced.  In  its  earliest  formation  it  is  a  simple 
cartilaginous  cylinder,  surrounding  and  protecting  the  primitive  trace 
of  the  nervous  system  ;  but,  as  i  t  advances  in  growth  and  organi- 
sation, it  becomes  divided   into   distinct   pieces,   which   constitute 

The  vertebrae  are  divided  into  true  and  false.  The  true  vertebrae 
are  twenty-four  in  number,  and  are  classified,  according  to  the  three 
regions  of  the  trunk  which  they  occupy,  into  cervical,  dorsal,  and 
lumbar.  The  &lse  vertebrae  consist  of  nine  pieces  united  into  two 
bones,  the  sacrum  and  coccyx.  The  arrangement  of  the  vertebrae  may 
be  better  comprehended  by  means  of  the  accompanying  table : — 

7  Cervical, 
True  vertebrae  24     -^      12  Dorsal, 


5  Lumbar. 


False  vertebra  9     |       \  |^^^; 


Characters  of  a  Vertebra. — A  vertebra  consists  of  a  body,  two 
laminae,  a  spinous  process,  two  transverse  processes,  and  four  articular 
processes.  The  body  is  the  solid  part  of  the  vertebra  ;  and,  by  its  arti- 
culation with  adjoining  vertebrae,  gives  strength  and  support  to  the 
trunk.  It  is  flattened  above  and  below,  convex  in  front,  and  slightly 
concave  behind.  Its  anterior  surface  is  constricted  around  the  middle, 
and  pierced  by  a  number  of  small  openings  which  give  passage  to 
nutritious  vessels.  Upon  its  posterior  surface  is  a  single  irregular 
opening,  or  several,  for  the  exit  of  the  venae  basis  vertebrae. 

The  lamina  commence  upon  the  sides  of  the  posterior  part  of  the 
body  of  the  vertebra  by  two  pedicles  ;  they  then  expand  ;  and,  arching 
backwards,  enclose  a  foramen  which  serves  for  the  protection  of  the 
spinal  cord.  The  upper  and  lower  borders  of  the  laminae  are  rough 
for  the  attachment  of  the  ligamenta  subflava.  The  concavities  above 
and  below  the  pedicles  are  the  intervertebral  notches.  The  spinous 
process  stands  backwards  firam  the  angle  of  union  of  the  laminae  of  the 
vertebra.  It  is  the  succession  of  these  projecting  processes  along  the 
middle  line  of  the  back,  that  has  given  rise  to  the  common  designation 
of  the  vertebral  column,  the  spine.  The  use  of  the  spinous  process  is 
for  the  attachment  of  muscles.  The  transverse  processes  project  one  at 
each  side  from  the  laminae  of  the  vertebra  ;  they  are  intended  for  the 


attachment  of  muscles.      THe  ariicalar  proeatei,   finir  in   number, 

stand  upwards  and  downwards  from  the  lamioffi  of  the  veitebn  to 
I  articulate  with  the  Tertebra  above  and  below. 

Cercieal    Veriebra. — In  ^ 

a  cervical  rertebra  the  body  *'  '■ 

I  ig  smaller  than  in  the  other 

regions  ;    it  is  thicker  be- 
y  fore  than  behind,  broad  &om 

f  upper  Bur&ce,  and  convei 
lelow  ;  BO  lliat  when  arti- 
culatfid,  the  vertebrae  lock 
the  one  into  the  other.  The 

(>j  JoBOHa  are  narrow  and  long, 

i  and    the    included    ipinal 

Joramea  Saije  and  triangu- 
lar. The  SKperior  wferwr- 
feAniZ   nolcies   are   slightly 

deeper  than  the  inferior ;  the  infav>T  being  the  broadesl.  The 
tfiinoui  pTDOMs  is  abort  and  bifid  at  the  extremity,  incr«a«ng  in  length 
&Dm  the  fourth  to  the  seventh.  The  trataveru  proetnes  are  also  short 
and  bifid,  and  deeply  gniored  along  the  upper  Burfnce  for  the  cervical 
Dervee.  Piercing  the  base  of  the  tiunsverse  process  is  the  Tertebral 
forament  which  gives  passage  to  the  vertebral  artety  and  vein,  and 
vertebral  pleius  of  nerves.  The  transveise  processes  in  this  region, 
are  fonned  by  two  small  devetopmentB  which  proceed,  the  one  from  th« 
aide  of  the  body,  the  other  firom  the  pedicle  of  the  vertebra,  and  unite 
Dear  their  extremities  to  enclose  the  circalar  area  of  the  vertebral  fora- 
men. The  anterior  of  these  developments  is  the  rudiment  of  a  cervi- 
cal rib  ;  and  the  posterior,  Cbe  a^talogne  of  the  transverse  processes  in 
the  dorsal  region.  The  eitremities  of  these  developments  are  the 
attUrior  andyoMmor  iaifirctej  of  the  transverse  pruccis.  The  arUadar 
ffoeitta  are  oblique  ;  the  superior  looking  upwards  and  backwards  ; 
Knd  the  inferior,  downwards  and  forwards. 

There  are  three  peculiar  vertebr:e  in  the  cervical  region : — The  £rsl 
or  atlas  ;    the  second  or  axis  ;    and  the  seventh  or  vertebra  promi' 


eu^h  lidc  into  s  ihup  ridge,    s.  "Vht 

ic  by  thi  Huperior  intervertebral  notch. 

i.  The  bifid  tnnsvcrM  prncest.    The  figure  ii 


4,  looking  bsckwsrdj  andupwaMs,    8-  Tlie  inferior  srticulaT  proceu. 
ti  by  the  liije  of  the  vertebral  foramen,  in  which  case  it  is  travenedb;  > 
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Fig.  6.* 


ierior  arch  has  a  tu- 
bercle on  its  anterior 
surface,  for  the  attach- 
ment of  the  longus  colli 
muscle  ;  and  on  its  pos- 
terior aspect  is  a  smooth 
surface,  for  the  articula- 
tion of  the  odontoid 
process  of  the  axis. 

The  posterior  arch  is 
longer  and  more  slender 
than  the  anterior,  and 
flattened  from  above 
downwards  ;  at  its  mid-  ^ 

die  is  a    rudimentary 

spinous  process  ;  and  upon  its  upper  siir&ce,  near  the  articular  pro- 
cesses, a  shallow  groove  f  at  each  side,  which  represents  a  superior 
intervertebral  notch,  and  supports  the  vertebral  artery  previously  to 
its  passage  through  the  dura  mater,  and  the  first  cervical  nerve.  The 
intervertebral  notches  are  peculiar  from  being  situated  behind  the  ar- 
ticular processes  instead  of  before  them,  as  in  the  other  vertebrae.  The 
transverse  processes  are  remarkably  large  and  long,  and  pierced  by  the 
foramen  for  the  vertebral  artery.  The  articular  processes  are  situated 
upon  the  most  bulky  and  strongest  part  of  the  atlas.  The  superior 
are  oval  and  concave,  and  look  inwards,  so  as  to  form  a  kind  of  cup 
for  the  condyles  of  the  occipital  bone,  and  are  adapted  to  the  nodding 
movements  of  the  head  ;  the  inferior  are  circular,  and  nearly  horizon- 
tal, to  permit  of  the  rotatory  movements.  Upon  the  inner  £ace  of  the 
lateral  mass  which  supports  the  articular  processes,  is  a  small  tubercle 
at  each  side,  to  which  the  extremities  of  the  transverse  ligament  are 
attached,  a  ligament  which  divides  the  ring  of  the  atlas  into  two  un- 
equal segments  ;  the  smaller  for  receiving  the  odontoid  process  of  the 
axis,  and  the  latter  to  give  passage  to  tlie  spinal  cord  and  its  mem- 
branes. 

The  Axis  (vertebra  dentata)  is  so  named  from  having  a  process  upon 
which  the  head  turns  as  on  a  pivot.  The  bodp  is  of  lai^  size,  and 
supports  a  strong  process,  the  odontoid,  which  rises  perpendicularly 
from  its  upper  surface.  The  odontoid  process  presents  two  articulating 
sur&ces  ;  one  on  its  anterior  face,  to  articulate  with  the  anterior  arch 
of  the  atlas  ;  the  other  on  its  posterior  face,  for  the  transverse  ligar 

*  The  upper  surface  of  the  atlas.  1.  The  anterior  tubercle  projecting  firom 
the  anterior  arch.  2.  The  articular  surface  for  the  odontoid  process  upon  the 
posterior  surface  of  the  anterior  arch.  3.  The  posterior  arch,  with  its  rudi- 
mentary spinous  process.  4.  The  intervertebral  notch.  6.  The  transverse 
process,  o.  The  vertebral  foramen.  ?•  Superior  articular  surface.  8.  The 
tubercle  for  the  attachment  of  the  transverse  ligament.  The  tubercle  referred 
to  is  just  above  the  head  of  the  figure ;  the  convexity  below  it  is  the  margin  of 
the  inferior  articulating  process. 

t  This  groove  is  sometimes  converted  into  a  foramen. 
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ment ;  the  latter  sur&ce  constricts  the  base  of  the  process  which  has 
giren  rise  to  the  term  neck  applied  to  this  part.     Upon  each  side  of  its 
apex  is  a  rough  depression,  for  the  attachment  of  the  alar  ligaments  ; 
and  running  down  from  its  base  on 
the  anterior  surface  of  the  body  of  jp^^  ^  , 

the  yertebra  a  vertical  ridge,  with  a 
depression  at  each  side  for  the  at- 
tachment of  the  longus  colli  muscle. 
The  lammcB  are  large  and  strong, 
and  unite  posteriorly  to  form  a  long 
and  bifid  spinous  processj  which  is 
concave  beneath.  The  transverse 
processes  are  quite  rudimentary,  not 
bifid,  and  project  only  so  far  as 
to  enclose  the  vertebral  foramen, 
which  is  directed  obliquely  out- 
wards instead  of  perpendicularly  as 
in  the  other  vertebrae.     The  sur 

perior  articuketing  processes  are  situated  upon  the  body  of  the  yertebra 
on  each  side  of  the  odontoid  process.  They  are  circular  and  nearly 
horizontal,  having  a  slight  inclination  outwards.  The  inferwr  articur 
lating  processes  look  downwards  and  forwards,  as  do  the  same  processes 
in  the  other  cervical  vertebrae.  The  superior  intervertd^rcU  notch  is 
remarkably  shallow,  and  lies  behind  the  articular  process  as  in  the 
atlas.  The  lower  surface  of  the  body  is  convex,  and  is  received  into 
the  concavity  upon  the  upper  surface  of  the  third  vertebra. 

The  Vertebra  proniinens,  or  seventh  cervical,  approaches  in  character 
to  tibe  upper  dorsal  vertebrae.  It  has  received  its  designation  from 
having  a  very  long  spinous  process,  which  is  single  and  terminated  by 
a  tubercle,  and  forms  a  considerable  projection  on  the  back  part  of  the 
neck  ;  to  the  extremity  of  this  process  the  ligamentum  nuchae  is  at- 
tached. The  transverse  processes  are  but  slightly  grooved  along  the 
upper  surface,  have  each  a  small  foramen  for  the  transmission  of  the 
vertebral  vein,  and  present  only  a  rudimentary  bifurcation  at  their 
extremity.  Sometimes  the  anterior  tubercle  represents  a  small  but 
distinct  rib. 

Dorsal  VertebrtB. — The  body  of  a  dorsal  vertebra  is  as  long  from 
before  backwards  as  from  side  to  side,  particularly  in  the  middle  of  the 
dorsal  region  ;  it  is  thicker  behind  than  before,  and  marked  on  each 
side  by  two  half-articulating  surfaces  for  the  heads  of  two  ribs.    The 

*  A  lateral  view  of  the  axis.  1 .  The  body,  the  figure  is  placed  on  the  de- 
pression which  gives  attachment  to  the  longus  colli.  3.  The  odontoid  process. 
3.  The  smooth  lacet  on  the  anterior  sur^e  of  the  odontoid  process  which  arti- 
culates vdth  the  anterior  arch  of  the  atlas ;  the  f&cet  for  the  transverse  ligament 
is  beneath  No.  2,  where  the  constriction  called  the  neck  of  the  odontoid  process 
is  seen ;  the  bulk  of  the  process  between  2,  3,  would  represent  its  head.  4. 
The  lamina.  5.  The  spinous  process.  6.  The  transverse  process  pierced  ob- 
pnuely  by  the  vertebral  foramen.  7.  The  superior  articular  surface.  8.  The 
imerior  articular  process. 


prdida  are  stTong,  and  tbe  lamina  broad,  and  thick  ;  the  spinal  fira- 
tnen  Bmall  and  roand. 
Fig.  a.*  and  tha   inferiac  iater- 

veridiral  ttstch  of  large 
size,  the  superior  can 
scarcely  be  said  to  exist. 
The  ^tinous  procrst  is 
long,  priamoid,  directed 
Terj"  obliquely  down- 
wurdfl,  and  tenninated 
by    a    tubercle.      The 


large   and    strong,   and 
directed  obliquely  back- 
vards.      Upon  tbe   an- 
terior and   superior  as- 
pect of  tbeir  annunitB  ii 
a  small  fecet   for   the 
articulation  of  the   tubercle   of  a  rib.      Tbe  arUcular  procasa  are 
vertical,  the  superior  &cing  directly  backwards,  ajid  the  inferior  di' 
rectly  faiwajds. 

The  peculiar  torlebne  in  the  dorsal  region  are  tbe  first,  ninth, 
tenth,  eleventh,  and  twelfth.  The  firil  dorsal  vertebra  approaches 
very  closely  in  character  to  the  last  cervital.  The  body  is  broad  from 
side  to  side,  and  concave  above.  The  saperior  articular  procensea  are 
ohliiiue,  and  the  spinous  process  horizonlal.  It  haa  an  entire  arliculai 
sur&ce  for  the  first  rib,  and  a  half  sur&ce  for  the  second.  The  tanA 
dorsal  vertebra  has  only  one  half  articular  Burfece  at  each  ade.  The 
tenih  has  a  Hngle  entire  articular  sniface  at  each  side.  Tbe  eleveniA 
and  twelfih  have  each  a  ^ngle  entire  articolar  snrlace  at  each  side ; 
they  approach  in  character  to  the  lumbar  Tertebrte  ;  their  transverse 
processes  are  very  short,  trilid  at  their  summita,  and  have  no  axticn- 
tatioD  with  (he  corresponding  ribs.  The  transverse  processes  of  the 
twelfth  dorsal  verlebtn  are  qnile  rudimentary,  and  its  inferior  ar- 
ticular processes  look  outwards. 

LumiaT  Vertdrrix, — These  are  the  hirgest  pieces  of  the  vertebral 
column.  The  hody  is  broad  and  large,  and  thicker  before  than  behind. 
The  pc(fH&a  very  strong  ;  the  hniinis  short,  thick,  and  broad ;  the  in- 
ferior inlerceiiebral  notches  very  lat^  and  the  spinal  fommm  large 
and  oval.  The  «ptnou8  process  is  thick  and  bread-  The  iratttverte 
processes  (costiform  proccBsea)  are  slender,  pointed,  and  directed  only 
sligbtiy  backwards.    The  superior  articular  processes  are  concave,  and 

■  A  latcrsl  view  of  a  donal  vertebra.    1.  The  hodf.  3,  9.  AiticuTu-  faeeti 


7-  The  a 
cpr  Bfticular  procevefl  looking  fi:^uds. 


ofirib.    8,  The  two  Buperior  anii|ulu  pitHXBHa  looking  bukwirdi.    9.  The 


look  baekmnls  and  ii^ 
wards ;  the  inferiof,  con- 
vex, and  look  forward* 
and  ontwards.  Pmject- 
iag  bukwardg  and  up 
wards  from  the  inpe- 
lior  anicntar  process  js 
a  ahort  and  flotteaod  tu- 
bercle OTpoilerior  traa- 


quenllj  at  the  base  of 

thii  a  amatler  tubercle 

which   has  a  direction 

downwards.      The    last  Imnbai  Teitebrs   difien    from   the    rest    in 

haTing  the  bod;  very  much  bevelled  poiteriocly,  so  as  to  be  broad 

in  front  and  narmw  behind,  and  the  transverse  process  thick  and 

large. 

Gmeral  Coiaideratimt. — Viewed  as  a  whole,  the  Teclebtal  mlunui 
represenla  two  pfrBmids  applied  base  to  base,  the  superior  being 
framed  by  all  the  lertebrge  from  tbe  second  cervical  to  the  hut  lum- 
bar, and  the  inferior  bf  the  sacrum  and  csccyi.  Examined  more  at- 
tentively, it  will  be  seen  to  be  composed  of  fonr  irregular  pyramids, 
applied  to  eBc)i  other  by  their  smalter  citreoiitieB  and  by  their  bases. 
The  Bmaller  extremity  of  the  uppermost  pyramid  is  formed  by  the 
axis,  or  second  cervical  vertebra ;  and  its  base,  by  the  first  dorsaL 
Tbe  second  pjTamid  is  inverted ;  having  its  base  at  the  first  dorsal, 
and  the  smaller  end  at  the  fourth.  The  third  pyramid  commences  at 
the  fourth  dorssl,  and  gradually  etdaigei  to  the  fifth  Inmbar.  The 
finirth  pyramid  is  ibnned  by  the  sacnna  anA  coccyx. 

The  bodia  of  the  vertelra  are  brood  in  the  cervical  region,  nar- 
rowed almost  to  an  angle  in  the  middle  of  the  dorsal,  and  again  bioad 
in  the  lumbar  region.  The  arAet  are  broad  mid  imbricated  in  the 
cervical  and  dorsal  regions,  the  inferior  border  of  each  overlapping  the 
superior  of  tbe  next ;  in  the  lumbar  region  an  interval  is  left  betwoen 
them.  A  considerable  interval  exists  between  the  cranium  and  atlas, 
and  another  between  the  last  lumbar  vertebra  and  sacrura. 

The  tpuuiHt  procesaa  are  horizontal  in  the  cervical,  and  become 
gradoally  oblique  in  the  npper  part  of  the  dorsal  region.  In  the 
middle  of  the  dorsal  region  they  are  nearly  vertical  and  imbricated, 
and  towards  its  lower  part  assume  the  direction  of  the  lumbar  spines, 
wliich  are  qnite  horizontaL      The  Inuuwrw  procesiet  developed  in 

•  A  Islenl  view  of  n  liimhw  vertebn.  I.  Tbe  bod;.  1.  The  pedicle. 
S.  lit  superior  inttrvutebnl  notch,  4.  The  inferior  intervcitebnl  notch, 
a.  Tbe  spinout  procesH.  fi.  Tbe  timiuverK  process.  7-  The  euperior  srticulsr 
proccssc*.     6-  The  iafotiar  sAicuW  processes.     9.  Tbe  posterior  liuivene 
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their  most  rudimentaiy  fonn  in  the  axis,  gradaally  increase  in  length 
to  the  first  dorsal  vertebra.  In  the  dorsal  region  they  project  obliquely 
backwards,  and  diminish  suddenly  in  length  in  the  eleventh  and 
twelfth  vertebrae  where  they  are  very  small.  In  the  lumbar  region 
they  increase  to  the  middle  transverse  process,  and  again  subside  in 
length  to  the  last. 

The  transverse  processes  consist  essentially  of  two  parts,  the  ante- 
rior  of  which  in  the  dorsal  region  is  the  rib,  while  the  posterior  retains 
the  name  of  the  transverse  process.  In  the  cervical  region  these 
two  elements  are  quite  apparent,  both  by  their  different  points  of  at- 
tachment to  the  vertebra,  and  by  the  vertebral  foramen  which  divides 
them  at  their  base.  In  the  lumbar  region  the  so-called  transverse 
processes  are,  in  reality,  lumbar  ribs,  while  the  transverse  processes 
will  be  found  behind  them  in  a  rudimentaiy  state,  developed  like  the 
true  transverse  processes  in  liie  cervical  r^on,  from  the  superior  ar- 
ticular processes.  When  the  anterior  and  posterior  transverse  pro« 
cesses  are  examined  in  relation  with  each  other,  they  will  be  observed 
to  converge  ;  and  if  the  latter  were  prolonged  they  would  unite  as  in^ 
the  cervical  region  and  enclose  a  foramen,  or  they  would  rest  in  con- 
tact as  in  the  dorsal  r^on,  or  become  consolidated  as  in  the  forma- 
tion of  the  sacrum.  Moreover,  the  posterior  transverse  processes  are 
directed  upwards,  and  if  they  were  prolonged,  they  would  come  into 
contact  widi  a  small  tubercle  which  is  found  at  the  base  of  the  poste- 
rior transverse  process  (in  strongly  marked  vertebrae)  in  the  vertebra 
above.  This  junction  would  form  a  posterior  intervertebral  foramen, 
as  actually  occurs  in  the  sacrum.  In  brief^  the  lumbar  vertebrae  ex- 
hibit those  transitional  changes  which  are  calculated,  by  an  easy  gra- 
dation, to  convert  separate  vertebrae  into  a  solid  bone.  The  transverse 
processes  of  the  eleventh  and  twelfth  dorsal  vertebrae  are  very  inte- 
resting in  a  transcendental  point  of  view,  as  exhibiting  a  tendency 
which  exists  obscurely  in  all  the  rest,  namely,  to  trifiiicate.  Now, 
supposing  these  three  branches  to  be  lengthened  in  order  to  fulfil  their 
purposes,  the  anterior  would  constitute  the  articulation  or  union  inth. 
a  rib,  while  the  superior  and  inferior  would  join  similar  branches  in 
the  vertebra  above  and  below,  and  so  form  the  posterior  intervertebral 
foramen. 

The  intervertebral  foramina  formed  by  the  juxta-position  of  the 
notches,  are  smallest  in  the  cervical  region,  and  gradually  increase  to 
the  last  lumbar.  On  either  side  of  the  spinous  processes,  and  extend- 
ing the  whole  length  of  the  column,  is  Uie  vertebral  groove,  which  is 
shallow  and  broad  in  the  cervical,  and  deeper  and  narrower  in  the 
dorsal  and  lumbar  regions.  It  lodges  the  principal  muscles  of  the 
back. 

Viewed  from  the  side,  the  vertebral  column  presents  several  curves, 
the  principal  of  which  is  situated  in  the  dorsal  region,  the  concavity 
looking  forwards.  In  the  cervical  and  lumbar  regions  the  column  is 
convex  in  firont ;  and  in  the  pelvis  an  anterior  concave  curve  is  formed 
by  the  sacrum  and  coccyx.     Besides  the  anteio-posterior  curves,  a 
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slight  lateral  curve  exists  in  the  dorsal  region,  having  its  convexity 
towards  the  right  side. 

Development, — The  vertebrae  are  developed  by  three  primary  and 
five  secondary  centres  or  epiphyses.  The  primary  centres  are,  one  for 
each  lamella,  and  one  for  the  body  ;  the  epiphyses,  one  for  the  apex 
of  the  spinous  process,  one  for  that  of  each  transverse  process,  and  one 
for  the  upper  and  under  sur&ce  of  the  body.  Exceptions  to  this 
jnode  of  development  are  met  with  in  the  atlas,  axis,  vertebra  pro- 
minens,  and  lumbar  vertebrae.  The  aUas  has  four  centres :  one  for 
each  lateral  mass,  one  (sometimes  two)  for  the  anterior  arch,  and  one 
for  the  centre  of  Uie  posterior  arch.  The  aaeis  lias  five  :  one  (some- 
times two)  for  the  body,  two  for  the  odontoid  process,  appearing  side 
by  side  in  its  base,  and  one  for  each  lamella.  The  vertebra  prommens 
has  two  additional  centres  for  the  anterior  or  costal  segments  of  the 
transverse  processes,  and  the  lumbar  vertebra  two  for  the  posterior 
segments  of  the  transverse  processes. 

The  primary  centres  of  the  vertebrae  make  their  appearance  during 
the  seventh  or  eighth  week  of  embryonic  existence,  the  lamella  being 
somewhat  in  advance  of  that  for  the  body.  From  the  former  are  pro- 
duced the  spinous,  transverse,  and  articular  processes,  and  the  sides  of 
the  body  ;  they  unite,  to  complete  the  arch,  one  year  after  birth,  and 
with  the  body  during  the  fifth  year.  The  epiphyses,  for  the  extremi- 
ties of  the  spinous  and  transverse  processes,  make  their  appearance  at 
fifteen  or  sixteen,  and  become  united  between  twenty  and  twenty- 
five.  The  epiphyses  of  the  body  are  somewhat  later  in  appearance, 
and  are  consolidated  between  the  periods  of  twenty-five  and  thirty 
years  of  age. 

The  ossific  centres  for  the  lateral  masses  of  the  ailas  appear  at  the 
same  time  with  those  of  the  other  vertebrae  ;  they  unite  posteriorly  at 
the  end  of  the  second  year,  by  the  intervention  of  the  centre  for  the 
posterior  arch.  The  one  or  two  centres  of  the  anterior  arch  appear 
during  the  first  year,  and  become  consolidated  with  the  lateral  pieces 
during  the  fifth  or  sixth  year.  The  oasis  develops  its  lateral  pieces  at 
the  same  time  with  the  rest  of  the  vertebrae ;  they  join  posteriorly  soon 
after  birth,  and  with  the  body  during  the  fourth  or  f^h  year.  The 
centres  for  the  body  and  odontoid  process  appear  during  the  sixth 
month,  and  are  consolidated  during  the  third  year.  The  body  of  the 
axis  is  more  largely  developed  at  birth  than  that  of  the  o^er  ver^ 
tebrae.  The  costal  segments  of  the  vertebra  prominens  appear  during 
the  second  month,  and  become  united  to  the  body  at  the  fifth  or  sixth 
year.  These  processes  sometimes  remain  permanently  separate,  and 
constitute  a  cervical  rib.  The  transverse  process  of  the  first  lumbar 
vertebra  has  sometimes  a  distinct  centre,  which  may  remain  per- 
manently separate,  in  that  case  forming  a  lumbar  rib. 

The  ossification  of  the  arches  of  the  vertebrae  commences  from 
above,  and  proceeds  gradually  downwards  ;  hence  arrest  of  develop- 
ment gives  rise  to  spina  bifida,  generally  in  the  loins.  Ossification  of 
the  bodies,  on  the  contrary,  commences  from  the  centre,  and  proceeds 
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from  that  point  towards  the  extremities  of  the  column ;  hence  im- 
perfection of  the  bodies  occurs  either  in  the  upper  or  lower  Ter- 
tebrse. 

AUcuihmeni  <^  m«fc2e9.— To  the  o^&m  are  attached  ten  pairs  of 
muscles  ;  the  longus  colli,  rectus  anticus  minor,  rectus  lateralis,  rectus 
posticus  minor,  obliquus  superior  and  inferior,  splenius  colli,  legator 
anguli  scapulse,  first  interspinales,  and  first  intertransversales. 

To  the  aan»  are  attached  twelve  pairs,  viz. :  the  longus  colli,  inter- 
transversales, obliquus  inferior,  rectus  posticus  major,  supraspinalis, 
interspinales,  semi-spinalis  colli,  multifidus  spinse,  levator  anguli  sca- 
pulae, splenius  colli,  transversalis  colli,  and  scalenus  posticus. 

To  the  remaining  vertdrra  collectively,  thirty-three  pairs  ; — ^viz,  jww- 
tenorli/^  the  trapezius,  latissimus  dorsi,  levator  anguli  scapulae,  rhomboi- 
deus  minor  and  major,  serratus  posticus  superior  and  inferior,  splenius, 
sacro-lumbalis,  longissimus  dorsi,  spinalis  dorsi,  cervicalis  asoendens, 
transversalis  colli,  trachelo-mastoideus,  complerus,  semi-spinalis  dorsi 
and  colli,  multifidus  spinas,  supraspinalis,  interspinales,  intertransver- 
sales, levatores  costarum ; — anteriorly,  the  rectus  anticus  major,  longus 
colli,  scalenus  anticus  and  posticus,  psoas  magnus,  psoas  parvus,  quad- 
ratus  Inmborum,  diaphragm,  obliquus  intemus  and  transversalis. 

The  Sacrum  is  a  triangular  bone,  situated  at  the  lower  extremity 
of  the  vertebral  column,  and  formed  by  the  consolidation  of  five  fiilse 
vertebrae.  It  is  divisible  into  an  anterior  and  posterior  surfiice,  two 
lateral  and  a  superior  border,  and  an  inferior  extremity. 

The  an^rior  sutface  is  concave,  and  marked  by  four  transverse  lines, 
which  indicate  its  original  constitution  of  five  separate  pieces.  At  the 
extremities  of  these  lines,  on  each  side,  are  the  four  anterior  sacral 
foramina,  which  diminish  in  size  from  above  downwards,  and  transmit 
the  anterior  sacral  nerves.  The  projection  of  the  superior  piece  is 
the  sacro- vertebral  angle  or  promontory. 

The  posterior  sufface  is  narrower  than  the  anterior  and  convex. 
Upon  the  middle  line  is  a  rough  crest  formed  by  the  rudiments  of  four 
spinous  processes,  the  fifth  remaining  undeveloped  and  exposing  the 
lower  termination  of  the  sacral  canal.  Immediately  external  to  and 
parallel  with  the  median  crest,  is  a  range  of  five  small  tubercles  which 
represent  the  posterior  tran verse  processes  of  the  true  vertebrae ;  beyond 
these  is  a  shallow  groove  in  which  the  four  posterior  sacral  foramina 
open,  and  farther  externally,  a  range  of  five  tubercles  corresponding 
with  the  anterior  or  costal  transverse  processes  of  the  lumbar  vertebrae. 
The  lowest  pair  of  the  posterior  tnmsverse  tubercles  bound  on  each 
side  the  termination  of  the  sacral  canal,  and  send,  each,  a  process  down- 
wards to  articulate  with  the  coccyx.  The  two  descending  processes 
are  the  sacral  comua.  The  posterior  sacral  foramina  are  smaller  than 
the  anterior,  and  transmit  the  posterior  sacral  nerves.  Of  the  anterior 
transverse  tubercles  the^rs^  corresponds  with  the  angle  of  the  superior 
border  of  the  bone  ;  the  second  is  small,  and  enters  into  the  formation 


of  the  mcro-ilisc  aiticolo-  j^g,  ,«,. 

tioti ;  the  Hard  is  large, 
and  gives  aCtaclimeiit  to  Uie 
oblique  uero-ilue  ligament ; 
the  fourti  and  Jiflh  ue 
■mailer,  and  aeire  far  the 
attachineDt  of  the  ncro-ii- 
chiatic  ligaments.  The  la- 
tend  iorier  of  the  BBcrmn 
presents  lUperiDiiy  a  broad 
and  eoi-Bhaped  (auncvlu) 
BDi&ce  to  artici^te  with 
the  ilium  ;  and  inferiorly  a 
Bharp-edge,  to  which  the 
greater  aai  leaser  eacni-i>- 
chislic  ligameMt  are  at- 
tached. On  the  ii^Krior 
border,  in  the  middle  line, 
ia  an  oval  articular  soi&ce, 

which  cDireaponda  with  the  under  part  of  the  bodj  of  the  last  lumbar 
Tertebta  ;  and  on  each  side,  a  broad  triangular  surface  which  supports 
the  lorabo-sacral  nerve  and  psoas  magmis  muscle.  Immediately  be- 
hind tbe  vertebral  articular  snilace  is  the  triangular  entrance  of  the 
sacial  tanal ;  and  on  each  side  of  this  opening  an  articular  proceea, 
which  looks  backwards  and  inwardx,  like  the  superior  articular  pro- 
cewei  of  the  Imnbar  vertebis.  In  front  of  eadi  articular  process  is  an 
int«T«rt£bral  not<h.  The  vfe/rioT  extremity  of  the  bone  presents  a 
small  oral  aur&ce  which  articulates  with  the  coccji ;  and.  on  each  side 
a  notch,  which,  with  a  corresponding  notch  in  the  upper  border  of  the 
COCC7X,  forms  the  foramen  tor  the  transmisaion  of  the  iitth  sacral  nerve. 
The  sacrum  presents  some  variety  in  respect  of  curvature,  and  of 
tbe  nnmber  of  pieces  which  enter  into  its  structure.  The  curve  is 
often  very  slight,  and  is  siCnated  only  near  the  lower  part  of  the  bone  ; 
while  in  other  subjects  it  ia  considerable,  and  occurs  at  tbe  middle  of 
the  sacrum.  The  sexual  di^rences  in  the  sacrum  relate  to  its  greater 
bnaddi,  and  the  greater  angle  which  it  forms  with  the  rest  of  the  ver- 
tebral column  in  tbe  female,  rather  than  to  any  peculiarity  in  shape. 


20  COCCYX, 

Development. — By  twent^OM  points  of  ossification  ;  five  for  each  of 
the  three  first  pieces,  viz.  one  for  the  body,  one  for  each  lateral  poi^ 
tion,  and  one  for  each  lamina ;  and  three  for  each  of  the  two  last, 
namely,  one  for  the  body,  and  one  for  each  lateral  portion.  In  the 
progress  of  growth,  and  after  puberty,  fourteen  epiphysal  centres  are 
added,  namely,  two  for  the  suifoces  of  each  body,  one  for  each  auricu- 
lar sur&ce,  and  one  for  the  thin  edge  of  each  lateral  border.  Ossifica- 
tion begins  in  the  bodies  of  the  sacral  pieces  somewhat  later  than  in 
those  of  the  true  vertebrae  ;  the  first  three  appearing  during  the  eighth 
and  ninth  week,  and  the  last  two  at  about  the  middle  of  intra-uterine 
existence.  Ossification  of  the  lamellae  takes  place  during  the  interval 
between  the  sixth  and  the  ninth  month.  The  epiphyses  for  the  upper 
and  under  sur&ce  of  the  bodies  are  developed  during  the  interval  be- 
tween the  fifteenth  and  eighteenth  year ;  and  for  the  auricular  and 
marginal  piece,  after  twenty.  The  two  lower  vertebral  pieces,  although 
the  last  to  appear,  are  the  first  to  be  completed  (between  the  fourth  and 
fifth  year),  and  to  unite  by  their  bodies.  The  union  of  the  bodies 
takes  place  from  below  upwards,  and  finishes  between  the  twenty- 
fifth  and  the  thirtieth  year,  with  the  first  two  pieces. 

Artictdations. — With  four  bones;  the  last  lumbar  vertebra,  ossa 
innominate,  and  coccyx. 

Attadiment  of  Musdes. — To  seven  pairs  ;  in  front  the  pyriformis, 
on  the  side  the  coccygeus,  and  behind  the  gluteus  maximus,  latissimus 
dorsi,  longissimus  dorsi,  sacro-lumbalis,  and  multifidus  spinae. 

The  Coccyx  (koxxu^  cuckoo,  from  resembling  a  cuckooes  beak)  is 
composed  of  four  small  pieces,  which  form  the  caudal  termination  of 
the  vertebral  column.  The  superior  piece  is  broad,  and  expands  late- 
rally into  two  transverse  processes  ;  it  is  surmounted  by  an  oval  arti- 
cular surface  and  two  comua,  the  former  to  articulate  with  the  apex  of 
the  sacrum,  and  the  latter  with  the  sacral  comua.  The  lateral  wings 
sometimes  become  connected  with  the  sacrum,  and  convert  the  notches 
for  the  fifth  pair  of  sacral  nerves  into  foramina.  The  remaining  three 
pieces  diminish  in  size  from  above  downwards. 

Development. — By  four  centres,  one  for  each  piece.  Ossification 
commences  in  the  first  piece  soon  after  birth  ;  in  the  second,  between 
five  and  ten  years ;  in  the  third,  between  ten  and  fifteen ;  and  in 
the  fourth  between  fifteen  and  twenty.  The  pieces  unite  at  an  earlier 
period  than  the  bodies  of  the  sacrum,  the  two  first  pieces  first,  then 
the  third  and  fourth,  and  lastly  the  second  and  third.  Between  forty 
and  sixty  years,  the  coccyx  becomes  consolidated  with  the  sacrum ; 
this  event  taking  place  later  in  the  female  than  in  the  male. 

Articulations. — With  the  sacrum. 

Attachment  of  Muscles, — To  three  pairs,  and  one  single  muscle : 
gluteus  maximus,  coccygeus,  posterior  fibres  of  the  levator  ani,  and 
sphincter  ani. 


The  gknll,  or  gnperior  sipansion  of  tbe  Terlebral  columiii  u  diiiuble 
into  two  parts, — the  crBnium  and  the  fece  ;  the  former  being  adapted 
by  its  form,  structure,  and  etiengtb,  to  cont^n  and  protect  tbe  bnun, 
and  tbe  latter  the  chief  organs  of  Benw. 

The  Cranium  in  composed  of  eight  separate  bonea  ;  viz.  itie 
Ociipila],  Two  temporal. 

Two  parietal,  Sphenoid, 

Frontal,  Ethmoid. 

Occipital  Bonk. — This  bone  is  situated  at  the  posterior  part  and 

Fig.  Il.> 


base  of  the  cranium.  It  is  trapezoid  in  figure,  and  divisible  into  two 
sur&cea,  four  borders,  and  four  angJea. 

BxtenuU  Sttr/ace, — Crossing  the  middle  of  the  booe  transversely, 
fnja  one  lateral  angle  to  the  other,  is  a  prominent  ridge,  the  superior 

*  The  external  curface  oE  the  occipital  bone.    1-  The  Huperior  curted  line. 

tiDC.  ft.  TTie  fomncD  magnuin.  G.  Tbe  condf  Fe  of  tbe  nght  ude-  J.  The 
PHterior  condTtoidfosu,  inwhich  tbe  poeteriorcondyloidfoTamenufoiiad.  8. 
Tbe  uterior  cDodyloid  fonuoen,  cooccsled  by  the  uaipn  of  tbe  covdylc.    0- 

foTDU  tbe  jt^ulv  eminence.    10.  The  notch  in  front  of  the  Jugulsr  eminence 

lie  rough  pinjeGtioiu  into  whidi  the  odontolil  L^uoenta  are  inserted. 
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curved  line.  In  the  middle  of  the  ridge  is  a  projection,  called  the  ex- 
ternal occipital  protuberance ;  and  descending  from  it  a  small  vertical 
ridge,  the  spine.  Above  and  below  the  saperior  curved  line  the  sur- 
face  is  rough,  for  the  attachment  of  muscles.  About  three-quarters  of 
an  inch  below  this  line  is  another  transverse  ridge,  the  inferior  curved 
line^  and,  beneath  the  latter,  the  foramen  magntan.  On  each  side  of 
the  foramen  magnum,  nearer  to  its  anterior  than  its  posterior  segment, 
and  encroaching  somewhat  upon  the  opening,  is  an  oblong  articular 
sur£Eu:e,  the  condyle,  for  articulation  with  the  atlas.  The  condyles 
approach  towards  each  other  anteriorly,  and  their  articular  surfaces 
look  downwards  and  outwards.  Directly  behind  each  condyle  is  an 
irregular  fossa,  and  a  small  opening  the  posterior  condyloid  foramen,  for 
the  transmission  of  a  vein  to  the  lateral  sinus.  In  front  of  the  condyle 
is  the  anterior  condyloid  foramen,  for  the  hypoglossal  nerve ;  and  on 
the  outer  side  of  each  condyle  a  projecting  ridge,  the  transverse  process^ 
excavated  in  front  by  a  notch  which  forms  part  of  the  jugular  fora- 
men. In  front  of  llie  foramen  magnum  is  a  thick  square  mass,  the 
basilar  process,  and  in  the  centre  of  the  basilar  process  a  small  tubercle 
for  the  attachment  of  the  superior  and  middle  constrictor  muscles  of 
the  pharynx. 

Internal  Surface. — Upon  the  internal  surface  is  a  crucial  ridge, 
which  divides  the  bone  into  four  fossae  ;  the  two  superior  or  cerebral 
fossae  lodging  the  posterior  lobes  of  the  cerebrum  ;  and  the  two  in- 
ferior or  cerebellar,  the  lateral  lobes  of  the  cerebellum.  The  superior 
arm  of  the  crucial  ridge  is  grooved  for  the  superior  longitudinal  sinus, 
and  gives  attachment  to  the  fSalx  cerebri ;  the  inferior  arm  is  sharp 
and  prominent,  for  the  attachment  of  the  Mx  cerebeili,  and  slightly 
grooved,  for  the  two  occipital  sinuses.  The  transverse  ridge  gives  at- 
tachment to  the  tentorium  cerebeili,  and  is  deeply  grooved,  for  the 
lateral  sinuses.  At  the  point  of  meeting  of  the  four  arms,  is  a  pro- 
jection, the  internal  occipital  protuberamee,  which  corresponds  with  the 
similar  process  situated  upon  the  external  surface  of  the  bone.  The 
convergence  of  the  four  grooves  forms  a  slightly  depressed  fossa,  upon 
which  rests  the  torcular  Herophili.  In  the  centre  of  the  basilar  por- 
tion of  the  bone  is  the  foramen  magnum,  oblong  in  form,  and  larger 
behind  than  before,  transmitting  the  spinal  cord,  spinal  accessory 
nerves,  and  vertebral  arteries.  Upon  the  lateral  margins  of  the  fora- 
men magnum  are  two  rough  eminences,  which  give  attachment  to  the 
odontoid  ligaments,  and  immediately  above  these  the  openings  of  the 
anterior  condyloid  foramina.  In  front  of  the  foramen  magnum  is  the 
basilar  process,  grooved  on  its  surface,  for  supporting  the  medulla 
oblongata,  and  along  each  lateral  border,  for  the  inferior  petrosal  si- 
nuses. On  each  side  of  the  foramen  magnum  is  a  groove,  for  the 
termination  of  the  lateral  sinus  ;  a  smooth  sur&ce,  which  forms  part  of 
the  jugular  fossa ;  and  a  projecting  process  which  divides  the  two,  and 
is  called  the  Jugular  eminence.  Into  the  jugular  fossa  will  be  seen 
opening  the  posterior  condyloid  foramen. 

The  superior  borders  are  very  much  serrated,  and  assist  in  forming 


the  lambdoidal  Bulure ;  the  isferior  are  rough,  but  not  »erraied,  and 
articulate  with  tbe  mastaid  portinn  of  the  temporal  bone  by  means  of 
the  additamentum  Buturte  lambdoidabB.  Tbe  jugulu  eminence  and 
tbe  aide  of  the  basilar  prucees  articulate  with  the  petrous  portion  of 
the  temporal  bone,  and  tbe  intennediate  space,  which  is  irregularlf 
notched.  tbmiB  the  posterior  boundary  of  the  jugular  foramen,  or  fora- 
nen  lacenun  posteiiua. 

The  anjriet  of  tbe  occipital  bone  are  tbe  niperior,  inferior,  and  two 
lateraL  The  viptrior  iBigU  is  receiied  into  tlie  inlerral  formed  by 
the  uoion  of  the  posterior  and  superior  angles  of  the  parietal  bones, 
and  coireeponds  with  that  portion  of  the  fcetal  head  which  is  colled 
the  posterior  JbnlatieiU'  Tbe  inferior  anyh  is  tbe  articular  extremity 
otthe  baiilar  piocess.     The  laiend  oniifesateacb  side  project  into  that 

•  "nie  intwDBl  taifaa  of  the  occLpilal  bone.  1 .  The  left  cereb™!  fOM». 
a.  The  leti  eerebeUar  foiu,  3.  The  groove  for  the  poflterior  part  of  the 
■upcnor  iDD^tui^nal  sinua,  4,  Thi  spine  for  tbe  ffili  cerebellj,  uid  groove  for 
the  occipital  BinuBei-  fi.  The  groove  for  the  left  lateral  iiDus,  6,  The  intenul 
Dcdpital  protabennce,  the  groove  en  which  lodgea  the  lorculu  HerophUi^  7- 
The  foramen  magrniru'  S-  Tbe  baatler  proe^ah,  grooved  for  the  medulla  ob- 
longata. 0.  Tie  termination  of  the  groove  for  tbe  latenl  oinua,  bHmded  ei- 
lenullT  b;  tbe  jugulu  cDUDencc,  10.  The  jugulu  fosu ;  tiiu  fOasa  is  com- 
pitted  Of  tbe  petroua  por^n  of  tbe  temporal  bone-  II.  Tbe  auperior  border- 
19.  The  infeiiDr  bcrder.  13,  The  border  nbidb  utictjjatea  with  the  petroiia 
portion  of  the  temporal  bone,  and  wbicb  La  grooved  bj  tbe  inferior  peoosal 
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mterral  formed  b;  the  Biticulalion  of  tfae  poalerior  and  inferior  angle 
of  the  puietal  with  the  mastoid  portjon  of  the  temporal  bona. 

DeveU^ment^' — Bj  aeirfn  centres  i  four  for  the  four  parl«  of  the  ex- 
panded portion  divided  by  the  crucial  ridge,  one  tor  each  condyle,  and 
one  for  the  basilar  process.  Ossification  conuneoces  in  the  eipanded 
portion  of  the  bone  at  a  period  anterior  to  the  venobrs ;  at  birtli  the 
four  pieces  are  distinct;  they  are  united  at  abaot  the  fifth  or  siith 
jear.     After  twenty  the  haiilar  process  unites  with  the  body  of  the 

Aiiicslatiimi. — With  tit  bones;  two  parietal,  two  temporal,  sphe- 
noid, and  atlas. 

AllaiAmenI  of  Mmdei. — To  Oarlt^a  paira ;  to  the  rough  snr&ce 
above  the  superior  curved  line,  the  occipito-frotitalis ;  to  the  superior 
curved  line,  the  trapezius  and  Blcmo-raastoid ;  to  the  rough  apace 
between  the  curved  linea,  compleius,  and  splenius  capitis ;  to  the  space 
between  the  inferior  curved  line  and  the  foramen  magnum,  the  rectus 
posticus  major  and  minor,  and  obliquua  superior ;  to  the  transverse  pro- 
cess, the  rectus  lateralis  ;  and  t«  the  basihir  process,  the  lectns  anticus 
major  and  mmor,  and  superior  and  middle  constrictor  muscles. 

Fig.  IS- 


Parietal  Bong. — The  parietal  bone  is  situated  at  the  side  and 
vertex  of  the  skull ;  it  is  quadrilateral  in  form,  and  divisible  into  an 
external  and  Internal  surface,  four  borders  and  four  angles.      The 


<it«niftl  sur&c?  of  th 
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superior  border  is  straighl,  U>  articulate  with  its  fellow  of  the  opposita 
Bide.  The  inferior  border  ie  arched  and  thiiif  to  articulate  with  the 
tempotni  bone.  The  aoterior  bolder  it  concave,  and  the  poslerior 
■omewbal  coDTei. 

EafteTBol  Sar/aee. — CroBsing  the  bone  in  a  longitudinal  direction 
Erom  the  anterior  to  the  posterior  border,  is  an  arched  line,  the  Itm- 
porai  ridge,  to  which  the  temporal  faecia  is  attached.  In  the  middle 
of  this  hue,  and  nearly  in  the  centre  of  the  bone,  is  the  projection 
called  the  parieUd  eminanof,  which  marks  the  centre  of  oBaification, 
Above  the  tempoial  ridge  the  eurbce  is  rough,  and  covered  by  the 
apanenrDBia  of  the  occipilo-frontalis ;  below  the  ridge  the  bone  is 
■mooth  (}ianum  semidradare)  for  the  attachment  of  the  &ee)ij  fibres 
of  the  temporal  muscle.  Near  the  snperior  border  of  the  hone,  and  at 
about  one-third  from  its  posterior  ostremitj,  is  the  parielai  foramen, 
which  transmits  a  vein  to  the  superior  longitudinal  sinas.  This  foia- 
mea  ia  often  absent. 

Fig.  u.' 


Tnternal  Surface. — The  internal  table  is  smooth;  it  is  marked  by 
numerous  furrows  which  lodge  the  ramifications  of  the  arteria  menin- 
gea  media,  and  by  digil^  fossfe  which  correspond  with  the  convolutions 
of  the  brain.     Along  the  upper  border  is  part  of  a  shallow  groove, 


vhkta  is  seen  ■  portion  itt  th 


26  FRONTAL-  BONE. 

completed  by  the  opposite  parietal  bone,  which  serves  to  contain  the 
superior  longitudinal  sinus.  Some  slight  pits  are  also  observable  near 
this  groove,  which  lodge  the  glanduke  Pacchioni. 

The  anterior  inferior  angle  is  thin  and  lengthened,  and  articulates 
with  the  greater  wing  of  the  sphenoid  bone.  Upon  its  inner  surfieice 
it  is  deeply  channelled  by  a  groove  for  the  trunk  of  the  arteria  meninr 
gea  mecQa.  This  groove  is  frequently  converted  into  a  canal.  The 
posterior  inferior  angle  is  thick,  and  presents  a  broad  and  shallow 
groove  for  ^e  lateral  sinus. 

Development. — By  a  single  centre.  Ossification  commences  at  the 
parietal  eminence  at  the  same  time  with  the  bodies  of  the  vertebrae. 

Articulaiions. — With  Jive  bones ;  with  the  opposite  parietal  b<me, 
the  occipital,  frontal,  temporal,  and  sphenoid. 

AHadiment  of  Musdes. — To  one  only, — ^the  temporal.  The  occi- 
pito-frontalis  glides  over  its  upper  surface. 

Frontal  Bone. — The  frontal  bone  bears  some  resemblance  in  form 
to  the  under  valve  of  a  scallop  shell.  It  is  situated  at  the  anterior 
part  of  the  cranium,  forming  the  forehead,  and  assists  in  the  construc- 
tion of  the  roof  of  the  orbits  and  nose.  Hence  it  is  divisible  into  a 
superior  or  frontal  portion,  and  an  inferior  or  orbito-nasal  portion. 
Each  of  these  portions  presents  for  examination  an  external  and  inter- 
na surface,  borders,  and  processes. 

External  Surface. — At  about  the  middle  of  each  lateral  half  of  the 
frontal  portion  is  a  projection,  the  fronUd  eminence.  Below  these  points 
are  the  superciliary  ridges^  large  towards  their  inner  termination,  and 
becoming  gradually  smaller  as  they  arch  outwards :  they  support  the 
eyebrows.  Beneath  the  superciliary  ridges  are  the  sharp  and  prominent 
arches  which  form  the  upper  margin  of  the  orbits,  the  supra-orbital 
ridges.  Externally  the  suprarorbital  ridge  terminates  in  the  external 
angular  process^  and  internally  in  the  internal  angular  process;  at 
the  inner  third  of  this  ridge  is  a  notch,  sometimes  converted  into  a  fo- 
ramen, the  supra-orbital  notchy  which  gives  passage  to  the  supra-orbi- 
tal artery,  veins,  and  nerve.  Between  the  two  superciliary  ridges  is  a 
rough  projection,  the  nasal  tuberosity;  this  portion  of  the  bone  denotes 
by  its  prominence  the  situation  of  the  frontal  sinuses.  Extending 
upwards  and  backwards  from  the  external  angular  process  is  a  sharp 
rMge,  the  commencement  of  the  temporal  rid^^  and  beneath  this  a 
depressed  surfEice  that  forms  part  of  the  temporal  fossa. 

The  orbito-nasal  portion  of  the  bone  consists  of  two  thin  processes, 
the  orbital  plates,  which  form  the  roof  of  the  orbits,  and  of  an  inter- 
vening notch  which  lodges  the  ethmoid  bone,  and  is  csJled  the  ethmoidal 
fissure.  The  edges  of  the  ethmoidal  fissure  are  hollowed  into  cavities, 
which,  by  their  union  with  the  ethmoid  bone,  complete  the  ethmoidal 
cells ;  and,  crossing  these  edges  transversely,  are  two  small  grooves, 
sometimes  canals,  which  open  into  the  orbit  by  the  anterior  and  posterior 
ethmoidal  foramina.  At  the  anterior  termination  of  these  edges  are 
the  irregular  openings  which  lead  into  the  frontal  sinuses;  and  be- 


tveen  llie  two  intenul  aogular  pmneses,  is  a  rough  ezcsTstion  which 
receirea  the  nasal  bones,  and  a  projec^g  process,  the  saaal  ipine. 
Upon  each  orbilal  plate,-  immedialely  beneath  the  eiteraal  angotac 
process,  ib  a  shallow  depreBsion  which  lodges  the  lachiyniBl  gland ; 


and  beneath  the  internal  angulai  pioci^si 
taberele  to  which  the  cartili^nons  pulley 
muacte  is  attached. 

Iniemai  Smfaee. — Along  the  middle  line  of  this  suiiace  ia  a 
grooved  ridife^  the  edges  of  the  ndge  giving  attachment  to  the  falx 
cerebri  and  the  groore  lodging  the  eaperioi  longitudinal  sinus.  At  the 
Coinn>encement  of  the  ridge  ia  an  opening,  sometimea  completed  hj 
the  ethmoid  bone,  the  foramea  asaaa.  This  opening  lodges  a  proceee 
of  the  dniB  mater,  and  oecaeionally  gives  passage  to  a  small  Tela  which 
eonunnnicates  with  tbe  naial  veins.  On  each  side  of  the  vertical  ridge 
an  same  slight  depressions  which  lodge  the  glandnlx  Pai^hioni,  and 
on  tbe  orbital  plates  a  number  of  irregulBr  pits  called  digilal  foaa, 

'  The  eiteniKl  inrfuce  of  tie  fronUl  bone,  1 .  Tie  alaadoa  of  the  bmaH 
eninaiee  of  the  right  nde.  a.  The  mpereiliwT  ridie.  S.  The  lupts-otbital 
lUoe.  4.  The  citemat  engulor  pnceu.  s.  The  mtenal  sogulv  pRKcn. 
<■  The  nipra-orbiol  notch  for  the  tnumiHioD  of  the  mpn-ortntiJ  nerve  and 
■May ;  Id  the  Abiir  it  Is  sluoat  converted  into  a  foramen  bj  a  imaU  tpicnlnm 
of  brae.    7.  'nie  aaqltiiberoatTE  tiie  iwetliu*  annod  this  point  deDotes  the 

^ ,.^_i ,^ „ Topsl  rid«  cemiiendng  from  the 

in  in  which  the  figure  S  ii  ntu. 


which  corre«pond  vith  the  conTolutioas  of  ^e  anterioi'  lobes  of  the 
cerebrum.  The  tuperior  border  ia  thick  and  strongly  serrated,  bevel- 
led at  the  expense  of  the  internal  table  ia  the  middle,  where  it  rests 


upon  the  junction  of  the  two  parietsJ,  and  at  Che  expense  of  the  exter- 
nal table,  on  each  side,  where  it  receives  the  lateral  pressure  of  those 
bones.  The  inferior  border  is  thin,  irregular,  and  squamous,  and 
articulates  with  the  sphenoid  bone. 

Devdi^maU. — By  (uv  centres,  one  lor  each  lateral  ba]C  Osaihca- 
tion  be^s  in  the  orbital  arches,  somewhat  before  the  rertebrx.  The 
two  pieces  are  separate  at  birth,  and  unite  by  anture  during  the  iirat 
year,  the  suture  sometimes  remaining  permanent  through  life.  The 
frontal  sinuses  make  their  appearance  during  the  Srst  year,  and  increase 
in  «ze  until  old  age. 

■  The  intcrasl  nirthce  of  the  frontal  bone ;  the  hone  ii  raised  in  such  ■  msa- 

m«nl  of  the  superior  longitudiaiJ  qinua  and  sttAcnnient  of  the  fslx-    ft.  Toe 

■LCuiusd  iwar  that  part  which  is  bevelled  at  the  expense  of  the  internsl  table. 
<.  "nie  interior  border  of  the  bone.  I.  The  orbital  plUe  of  the  left  lide.  6. 
The  cellular  border  of  the  ethuHidal  llitute.    The  fdramen  ciecum  (2)  is  Men 

depreiuon  vithin  the  extA^  ao^iiliLr  proceu  (IS)  for  the  lacnrjiiial  gland. 
10.  The  depreorion  for  the  pulley  oS  the  HUperior  oblique  muBcle  of  the  eye  \ 
immediatety  to  Che  left  of  tbia  number  ie  the  nipra-oTnical  notch,  and  to  its 
right  the  internal  angular  proceu.  XL.  Thi  opening  leadii^  into  the  frontal 
siDusesi    1^.  The  suae  parte  are  Been  upon  the  opposite  ude  tii  the  figure. 


Ariicutaiiimt. — With  itcelve  booes;  th«  ti 


The  Sguatnom  /Mrfwn,  fbrming  tbe  anUrior  put  of  the  bone, 
ii  thin,  translncent,  and  contBuie  no  diptue.  Upon  its  exlernat 
ntrfiur  it  is  amoDtli,  lo  give  attachment  to  t)ie  fleshy  fibres  of  the 
temporal  muscle,  nnd  hae  projecting  from  it  an  Uched  and  length- 


ened procesB,  the  ici/jifma.  Neai  ihe  commencement  of  the  zj^oma 
npop  it«  lower  border,  is  a  projection  called  the  taberde,  to  which 
it  attached   the   eitenial   lateral   ligament  of  the  lower  jaw,   and 

*  The  ntemal  BUrfue  of  Iht  temjionl  hone  of  the  left  gide.    I.  TheH|ua- 
imnu  portion.     S.  Themutoiii  portion.     3.  The  eitrerailj  of  the  petroin  [mi- 

e.  Tlie  lUperior  roal  of  the  zygomB.  terming  the  posterUir  psrt  of  the  temponl 
ridge.    7.  The  middle  mot  of  Ihe  tj^ma  tenninatinK  ahnipdy  at  the  glenoid 

nnnded  by  tlie  proceuui  sodilDriui.  10,  The  d^tutrie  f»aa,  aituued  inune- 
diUdy  to  the  mnei  lide  of  (!)  the  Riaituid  proeeu.  11.  The  styloid  procni. 
11.  llievaginal  process.  13.  The  glenoid  or  GlaMrian  flnure;  Ihe  leading 
line  from  thia  number  croflHea  the  rough  poaCeiior  portwn  of  the  glcnnd  fotis^ 
14.  llie  opting  and  part  of  Uie  groove  for  the  Euituhian  tube. 
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continued  horizontally  inwards  from  the  tubercle  a  rounded  emi- 
nence, the  eminentia  articvlaris.  The  process  of  bone  which  is 
continued  from  the  tubercle  of  the  zygoma  into  the  eminentia  articu- 
laris  is  the  inferior  root  of  the  zygoma.  The  superior  root  is  con- 
tinued upwards  from  the  upper  border  of  the  zygoma,  and  forms  the 
posterior  part  of  the  temporal  ridge,  senring  by  its  projection  to  mark 
the  division  of  the  squamous  from  the  mastoid  portion  of  the  bone  ; 
and  the  middle  root  is  continued  directly  backwards,  and  terminates 
abruptly  at  a  narrow  fissure,  the  fissura  Glaseri.  The  irUemal  sur- 
face of  the  squamous  portion  is  marked  by  several  shallow  fossae, 
which  correspond  with  the  convolutions  of  the  cerebrum,  and  by  a 
frirrow  for  the  posterior  branch  of  the  arteria  meningea  media.  The 
superior,  or  squamous  border,  is  very  thin,  and  bevelled  at  the  expense 
of  the  inner  surface,  so  as  to  overlap  the  lower  and  arched  border  of 
the  parietal  bone.  The  inferior  border  is  thick  and  dentated  to  arti- 
culate with  the  spinous  process  of  the  sphenoid  bone. 

The  Mastoid  portion  forms  the  posterior  part  of  the  bone  ;  it  is 
thick,  and  hollowed  between  its  tables  into  a  loose  and  cellular  diploe. 
Upon  its  eaiemal  sutfaoe  it  is  rough  for  the  attachment  of  muscles, 
and  contrasts  strongly  with  the  smooth  and  polished-like  surfisice  of  the 
squamous  portion ;  every  part  of  this  surface  is  pierced  by  small  fora- 
mina, which  give  passage  to  minute  arteries  and  veins  ;  one  of  these 
openings,  oblique  in  its  direction,  of  large  size,  and  situated  near  the 
posterior  border  of  the  bone,  the  mastoid  foramen,  transmits  a  vein  to 
the  lateral  sinus.  This  foramen  is  not  unfrequently  situated  in  the 
occipital  bone.  The  inferior  part  of  this  portion  is  round  and  ex- 
panded, the  mastoid  process,  and  excavated  in  its  interior  into 
numerous  cells,  which  form  a  part  of  the  organ  of  hearing.  In  front 
of  the  mastoid  process,  and  between  the  superior  and  middle  roots  of 
the  zygoma,  is  the  large  oval  opening  of  the  meatus  audOorius  extemus, 
surrounded  by  a  rough  lip,  the  processus  auditorius.  Directly  to  the 
inner  side,  and  partly  concealed  by  the  mastoid  process,  is  a  deep 
groove,  the  digastric  fossa ;  and  a  little  more  internally  the  occipital 
groove,  which  lodges  the  occipital  artery.  Upon  its  internal  surface 
the  mastoid  portion  presents  a  broad  and  shallow  groove  (fossa 
sigm^idea)  for  the  lateral  sinus,  and  terminating  in  this  groove 
the  internal  opening  of  the  mastoid  foramen.  The  superior  border 
of  the  mastoid  portion  is  dentated  ;  and  its  posterior  border  thick 
and  less  serrated  for  articulation  with  the  inferior  border  of  the 
occipital  bone. 

The  meatus  auditorius  eatemus  is  a  slightly  curved  canal,  somewhat 
more  than  half  an  inch  in  length,  longer  along  its  lower  than  its  upper 
wall,  and  directed  obliquely  inwards  and  forwards.  The  canal  is 
narrower  at  the  middle  than  at  each  extremity,  is  broadest  in  its 
horizontal  diameter,  and  terminates  upon  the  outer  wall  of  the  tympa- 
num by  an  abrupt  oval  border.  Within  the  margin  of  this  border  is 
a  groove  for  the  insertion  of  the  membrana  tympani. 

The  Petrous  portion  of  the  temporal  bone  is  named  from  its  extreme 


hardneaa  and  demitj.     It  i> 
wards  into  the  b 

r'ait  the  internal  lurface  of  the  BqnamanB  and  mastoid  portioaB,and 
apez  being  received  into  the  tiiuignlar  interysl  between  the  spt- 
iion>  proceu  of  the  ^hen<nd  and  the  baailar  pnceM  of  the  Dccipital 
boDe.  For  convenience  of  deicriptiDn  it  it  dirieible  into  three  sur- 
&ces— antecioT,  pogteriot.iand  baiilai ;  and  Ihiee  borden — supeiior, 
antehor,  and  poBterioT. 

Sutfaas.  —  The  ajiierior  turface^  forming  the  poeterior  boocdary 
o[  the  middle  foeaa  of  the  intenor  of  the  baie  of  the  skull,  presents  for 
examination  bom  base  to  apex,  £nt,  an  eminsnce  caused  b;  the  pro- 
jection of  the  peipendicolar  Bemiciicnlai  canal ;  neit,  a  groOTe  lead- 
ing to  an  iiregi^  oblique  opening,  the  hiaiu*  Falb^  for  the 

tro«al    branch   of  the  pjg,  ib.« 

Vidian  nerve  ;  thirdly, 
another  and  amaller 
oUiqne  foramen,  imme- 
diately beneadi  the  p»- 
cedJDgi  fbt  the  paaaage 
of  the  nervna  petrosa* 
auperficiatis  minor,  a 
branch  of  Jacobson'a 
nerve ;  and  lastly,  a 
targe  fbiamen  near  the 
apex  of  the  bone,  the 
termination  of  the  caro- 
tid canal. 

The  posterior  turftjne 
forms  the  front  bouo- 
daiy  of  the  postenor 
foHa  of  the  base  of  the  skull ;  near  its  middle  is  the  oblique  entrance 

*  The  left  lemponl  bone,  B»n  ^m  nithin.  l.The  M|uamous  pordon.  !. 
^le  mutoid  portion.     Th«  Dombcr  is  plsccd  imDitdial^lj  above  the  iimer 

t£e  poiterior  branch  of  Ihc  orteria  meoiDgea  Dudjs-  5-  Tlie  bevcfled  cdga  of 
tht  •quamoui  border  of  the  hone.  (i.  Tieiigonia.  7.  The  digutric  toMS  im- 
nediatel;  interna]  10  Ihc  mutoid  proccH.  9,  The  ocdjiital  gruuiF.  9.  The 
move  for  the  lat™l  smuj,     10.  iV  elerabon  upon  tl»  anterior  mrfnce  of 

c«U«e,  while  thr  number  itKlf  ii  situUed  on  the  bony  Umiin»  which  overlies 
tlie  opening  of  the  iqueducFu^  vcstibuli.    14.  The  Btj'Eoid  process.    13.  The 

The  deep  eicavwion  to  the  left  of  Ih^  pioccss  forms  nrt  of  Che  jugular  fosaa. 
and  IhU  to  the  tight  is  the  groove  for  the  Hghlh  pair  rf  nerves.     18.  Thenolch 

ig.  The  atremit J  ci  the  neuoushone  vihieh  gives  origin  to' the  levator  palsli 
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of  the  meatus  auditorius  iniemus.  Above  the  meatus  auditorius  in- 
temus  is  a  small  oblique  Assure,  and  a  minute  foramen ;  the  former 
lodges  a  process  of  the  dura  mater,  and  the  foramen  gives  passage  to  a 
small  vein.  Further  outwards,  towards  the  mastoid  portion  of  the 
bone,  is  a  small  slit,  almost  hidden  by  a  thin  plate  of  bone  ;  this  is  the 
aquaductus  vestihuli,  and  transmits  a  small  artery  and  vein  of  the  ves- 
tibule and  a  process  of  dura  mater.  Below  the  meatus,  and  partly 
concealed  by  the  margin  of  the  posterior  border  of  the  bone,  is  the 
aqtueductus  cochlea^  through  which  passes  a  vein  from  the  cochlea  to 
the  internal  jugular  vein,  and  a  process  of  dura  mater. 

The  meatits  auditorius  intemus  is  about  one*third  of  an  inch  in 
depth,  and  pursues  a  slightly  oblique  course  in  relation  to  the  petrous 
portion  of  the  temporal  bone,  but  a  course  directly  outwards  in 
relation  to  the  cranium.  At  the  bottom  of  the  meatus,  and  upon  its 
anterior  aspect,  is  a  reniform  fossa,  the  concave  border  of  which 
is  directed  towards  the  entrance  of  the  meatus.  The  reniform  fossa 
is  divided  into  an  upper  and  lower  compartment  by  a  sharp  ridge, 
which  is  prolonged  for  some  distance  upon  the  anterior  wall  of  the 
meatus  and  sometimes  as  far  as  its  aperture  ;  in  either  case  it  marks 
the  situation  of  the  two  nerves,  facial  and  auditory,  which  constitute 
the  seventh  pair,  and  enter  the  meatus.  Along  the  convexity  of  the 
reniform  fossa,  and  arranged  in  a  curved  line  from  above  downwards, 
are  four  of  five  openings,  the  two  upper  ones  being  the  largest,  and 
occupying  the  superior  compartment  of  the  reniform  fossa,  and  the 
two  or  three  inferior  ones,  smaller  than  the  upper,  the  inferior  com- 
partment. Behind  the  latter,  at  the  distance  of  a  line  and  a  half,  and 
on  the  posterior  wall  of  the  meatus  is  a  cluster  of  three  or  four  oblique 
openings,  two  of  which  are  minute.  The  inferior  and  larger  com- 
partment of  the  reniform  fossa  presents  a  well-marked  spiral  groove, 
which  commences  on  the  convex  border  of  the  fossa,  immediately  below 
the  line  of  openings  above  described,  and,  sweeping  round  the  con- 
vexity of  the  inferior  compartment,  and  becoming  deeper  as  it  proceeds, 
terminates  by  a  small  round  aperture  in  the  centre  of  the  spire.  The 
uppermost  of  the  openings  of  the  reniform  fossa  is  the  aperture  of  the 
aquseductus  Fallopii  and  gives  passage  to  the  fEicial  nerve.  The  rest 
are  cul  de  sacs,  pierced  at  the  bottom  by  a  number  of  minute  foramina 
for  the  passage  of  filaments  of  the  vestibular  nerve,  while  the  cluster 
of  three  openings  on  the  posterior  wall  of  the  meatus  are  intended  for 
single  fikmaents  of  the  same  nerve.  The  spiral  groove  corresponds 
with  the  base  of  the  cochlea,  and  being  pierced  by  a  number  of 
minute  foramina  for  filaments  of  the  cochlear  nerve,  is  named  tradus 
spiralis  /oraminulenius.  The  opening  in  the  centre  of  the  spiral  im- 
pression leads  into  a  canal  which  occupies  the  central  axis  of  the 
modiolus,  and  is  thence  called  iubidus  centralis  modioli. 

The  basilar  surface  is  rough  and  irregular,  and  enters  into  the 
formation  of  the  under  surface  of  the  base  of  the  skulL  Projecting 
downwards,  near  its  middle,  is  a  long  sharp  spine,  the  stt/loid  process^ 
occasionally  connected  with  the  bone  only  by  c£u:tilage  and  lost  during 
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maceration,  particularly  in  the  young  subject.  At  the  base  of  this 
process  is  a  rough  sheath-like  ridge,  into  which  the  styloid  process 
appears  implanted,  the  vaginal  process*  In  front  of  the  vaginal  pro- 
cess is  a  broad  triangular  depression,  the  glenoid  fossa^  bounded  in 
front  by  the  eminentia  articularis,  behind  by  the  yaginal  process,  and 
externally  by  the  rough  lip  of  the  processus  auditorius. 

Fig.  19.* 


This  fossa  is  divided  transversely  by  the  glenoid  fissure  (fissura 
Glaseri)  which  lodges  the  extremity  of  the  processus  gracilis  of  the 
malleus,  and  transmits  the  laxator  tympani  muscle,  chorda  tympani 
nerve,  and  anterior  tympanic  artery.  The  surface  of  the  fossa  in  front 
of  this  fissure  is  smooth,  to  articulate  with  the  condyle  of  the  lower 
jaw ;  and  that  behind  the  fissure  is  rough,  for  the  reception  of  a  part  of 
ike  parotid  gland.  At  the  extremity  of  the  inner  angle  of  the  glenoid 
fossa  is  the  foramei^  of  the  EustcuMan  tube  ;  and  separated  from  it 
by  a  thin  lamella  of  bone,  called  processus  cochlearijbrmis^  a  small 
canal  for  the  transmission  of  the  tensor  tympani  muscle.  Directly  be- 
hind, and  at  the  root  of  the  styloid  process,  is  the  stiflo-Tnastoid  fora- 
men, the  opening  of  exit  to  the  facial  nerve,  and  of  entrance  to  the 
stylo-mastoid  artery.     Nearer  to  the  apex  of  the  bone  is  a  large  oval 

*  A.  The  renifoTm  fossa  of  the  meatus  auditorius  intemus ;  right  temporal 
bone.  1.  The  ridge  dividing  the  renifonn  fossa  into  two  compartments.  2. 
The  opening  of  the  a<)U9eductu8  Fallopii.  The  openings  following  that  of  the 
aquaeductus  Fallopii  in  a  curved  direction  require  no  reference.  3.  The  cluster 
of  three  or  four  oblique  openings  on  the  posterior  wall  of  the  meatus.  4.  Tlie 
spirally-grooved  base  of  the  codUea. 

B.  A  section  of  the  temporal  bone,  right  side,  shewing  the  curved  direction 
of  the  meatus  aucdtorius  extemus.  1.  The  edge  of  the  processus  auditorius. 
2.  The  groove  into  which  the  membrana  tympani  is  inserted.  The  obliquity  of 
the  line  from  2  to  3  indicates  the  oblique  termination  of  the  meatus,  uid  the 
consequent  oblique  direction  of  the  membrana  tympani.  4,  4.  The  cavity  of 
the  tympanum.  5.  The  opening  of  the  Eustachian  tube.  6.  Part  of  the  aquse- 
doctus  Fallopii.    7.  Fart  of  the  carotid  canal. 

C.  The  annulus  membrane  tympani  or  tympanic  bone  of  the  foetal  skull ; 
right  side. 

D 
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opening,  the  earoHd  foramen^  the  commencement  of  the  carotid  canal, 
which  lodges  the  inteniat  carotid  artery  and  the  carotid  plexus.  And 
between  the  Btylo-maatoid  and  carotid  foramen,  in  the  posterior  border, 
is  an  irregular  excavation  forming  part  of  the  jugular  fossa  for  the 
commencement  of  the  internal  juguJar  vein.  The  proportion  of  the 
jugular  fossa  formed  by  the  petrous  portion  of  the  temporal  bone  is 
very  different  in  different  bones ;  but  in  all,  the  fossa  presents  a  yertical 
ridge  to  its  inner  side,  which  cuts  off  a  small  portion  from  the  rest. 
The  upper  part  of  this  ridge  forms  a  spinous  projection,  which  is 
called  the  Jugular  process^  the  groove  to  the  inner  side  of  the  ridge 
lodges  the  eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  the 
septum  of  division  between  the  jugular  fossa  and  the  carotid  foramen. 
Upon  this  portion  of  the  ridge  near  the  posterior  margin  of  the  carotid 
foramen  is  a  small  opening  leading  into  a  canal,  which  transmits  the 
tympanic  branch  of  the  glossopharyngeal  nerve  (Jacobson^s  nerve). 
Between  the  jugular  fossa  and  the  stylo-mastoid  foreunen  is  another 
small  opening  leading  into  the  canal  for  the  passage  of  the  tympanic 
branch  of  the  pneumogastric  nerve. 

Borders.— 'lihe  superior  border  is  sharp,  and  gives  attachment  to  the 
tentorium  cerebelli.  It  is  grooved  for  the  superior  petrosal  sinus,  and 
near  its  extremity  is  marked  by  a  smooth  notch  upon  which  reclines 
the  fifth  nerve. 

The  anterior  border  is  grooved  for  the  Eustachian  tube,  and  forms 
the  posterior  boundary  of  the  foramen  lacerum  basis  cranii  ;  by  its 
sharp  extremity  it  gives  attachment  to  the  tensor  tympani  and  levator 
pdati  muscles.  The  posterior  border  is  grooved  for  the  inferior  petro- 
sal sinus,  and  excavated  for  the  jugular  fossa ;  it  forms  the  anterior 
boundary  of  the  foramen  lacerum  posterius. 

Zhvetopment. — By  Jive  centres  ;  one  for  the  squamous  portion,  one 
for  the  mastoid  process,  one  for  the  petrous  portion,  one  for  the  audi- 
tory process,  which  in  the  fcetus  is  a  mere  bony  ring,  incomplete  supe- 
riorly, and  serving  for  the  attachment  of  the  membrana  tympani, 
annulus  membrana  tympani ;  and  one  for  the  styloid  process.  Ossifi- 
cation occurs  in  these  pieces  in  the  following  order :  in  the  squamous 
portion  immediately  after  the  vertebrae,  then  in  the  petrous,  tympanic, 
mastoid,  and  styloid.  The  tympanic  ring  is  united  by  its  extremities 
to  the  squamous  portion  during  the  last  month  of  intrauterine  life ;  the 
squamous,  petrous  and  mastoid  portions  are  consolidated  during  the 
first  year:  and  the  styloid  some  years  after  birth.  It  not  unfrequently 
happens  that  the  latter  remains  permanently  separate,  or  is  prolonged  by 
a  series  of  pieces  to  the  os  hyoides,  and  so  completes  the  hyoid  arch. 
The  subsequent  changes  in  the  bone  are  the  increase  of  size  of  the 
glenoid  fossa,  the  growth  of  the  meatus  auditorius  extemus,  the  level- 
ling of  the  sur&ces  of  the  petrous  portion  and  the  development  of 
mastoid  cells.  Traces  of  the  union  of  the  petrous  with  the  squamous 
portion  of  the  bone  are  usually  perceptible  in  the  adult. 

Artiadations. — With  five  bones ;  occipital,  parietal,  sphenoid,  in- 
ferior maxillary  and  malar. 
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Attaehment  of  Mtudes, — To  fourteen ;  by  the  squamous  portion, 
to  the  temporal ;  by  the  zygoma,  to  the  masseter ;  by  the  mastoid  por- 
tion, to  the  occipito-frontalia,  splenius  capitis,  stemo-mastoid,  trachelo- 
mastoid,  digastricus  and  retrahens  aurem ;  by  the  styloid  process,  to 
the  stylo-pharyngeus,  stylo-hyoideus,  stylo-glossus,  and  two  ligaments, 
the  stylo-hyoid  and  stylo-maxillary ;  and  by  the  petrous  portion,  to 
the  levator  palati,  tensor  tympani,  and  stapedius. 

Sphenoid  Bonb. — The  sphenoid  (0-^^,  a  wedge)  is  an  irregular 
bone  situated  at  the  base  of  the  skull,  wedged  between  the  other  bones 
of  the  cranium,  and  entering  into  the  formation  both  of  the  cranium 
and  face.  It  bears  some  resemblance  in  form  to  a  bat  with  its  wings 
extended,  and  is  divisible  into  body,  wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the  wings 
and  processes  are  projected.  From  the  upper  and  anterior  part  of  the 
body  extend  on  each  side  two  small  triangnlar  plates, — ^the  lesser  wings; 
from  either  side  and  expanding  laterally  are  the  greater  wings ;  pro- 
ceeding backwards  from  the  base  of  the  greater  wings,  the  spinous 
processes,  and  downwards,  the  pterygoid  processes. 

The  body  presents  for  examination  a  superior  or  cerebral  surface,  an 
antero-inferior  sur&ce,  and  a  posterior  sui^ace. 

Superior  Surfaoe, — ^At  the  anterior  extremity  of  this  surface  is  a 
small  projecting  plate,  the  ethmoidal  spine^  and  spreading  out  on 
either  side  the  lesser  wings.  Behind  the  ethmoidal  spine  in  the 
middle  line  is  a  rounded  elevation,  the  olivary  process,  which  supports 
the  commissure  of  the  optic  nerves,  and  on  either  side  of  the  posterior 
margin  of  this  process  is  a  tubercle,  the  middle  dinoid  process.  Pasfr- 
ing  outwards  and  forwards  from  the  olivary  process,  are  the  optic 
foramma,  which  transmit  the  optic  nerves  and  ophthalmic  arteries. 
Behind  the  optic  foramina  are  two  sharp  tubercles,  the  avierior  clinoid 
processes  which  are  the  inner  terminations  of  the  lesser  wings.  Be- 
neath these  processes,  on  the  sides  of  the  olivary  process,  are  two 
depressions*  for  the  last  turn  of  the  internal  carotid  arteries.  Behind 
the  olivary  process  is  the  sdla  turcica  (ephippium),  the  deep  fossa 
which  lodges  the  pituitary  gland  and  circular  sinus ;  behind  and  some- 
what overhanging  the  sella  turcica,  is  a  broad  rough  plate  (dorsum 
ephippii),  bounded  at  each  angle  by  a  tubercle,  the  posterior  dinoid 
processes;  and  behind  this  plate  an  inclining  sur&ce  (clivus  Blumen- 
bachii),  which  is  continuous  with  the  basilar  process  of  the  occipit^ 
bone.  On  either  side  of  the  sella  turcica  is  a  broad  groove  {carotid) 
which  lodges  the  internal  carotid  artery,  the  cavernous  sinus,  and  the 
orbital  nerves.  Immediately  external  to  this  groove,  at  the  junction 
of  the  greater  wings  with  the  body,  are  four  foramina :  the  first  is  a 
broad  interval,  the  sphenoidal  fissure,  which  separates  the  greater  and 
lesser  wings,  and  transmits  the  tliird,  fourth,  the  three  branches  of  the 

*  These  depressions  are  occasionally,  as  in  a  skull  befote  me,  converted  into 
foramina  by  tne  extension  of  a  short  bony  pillar  from  the  middle  to  the  anterior 
clinoid  process. 


ophthalmic  divieion  cf  the  liflh  iidiI  (he  atxth  nerrei,  and  the  ophthal- 
inie  Tein.  Behind  and  beneath  thie  fiisuie  is  the  foraiaai  nJaiidtmt 
for  the  luperior  maiilUiy  nerve ;  and  ttill  &nher  back.  Id  the  base  of 
the  B[un«u  preceu,  the,^iFaiRM  orale  Cot  the  inieiiot  mazitlaij  nerre. 


arteria  meninges  parva,  and  nervue  petroauB  auperticialiB  minor.  Be- 
hind the  foramen  ovale,  near  the  apex  of  the  apinouH  process,  U  the 
foramen  spinoaum  for  the  arteria  meningea  media. 

Upon  the  mifffro-inftnoT  sur/oce  of  the  sphenoid  is  a  long  flattened 
spine  or  crest,  the  superior  part  of  which,  criiUi  ^ilienoidala,  articnlstes 
with  the  cehtral  lamella  of  the  ethmoid,  while  ibe  inferior  part  longer 
and  sharper,  the  rostrum  sphennidaiey  is  intended  to  be  inserted  into 
the  sheath  formed  by  the  upper  border  of  the  Toraei.  On  either  aide 
of  the  crieta  spbenoidaliB  is  an  irregular  opening  leading  into  the 
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•phenoidAl  cells.  The  BphenoidH]  cells,  whkh  are  absent  in  the  yonng 
nibjeit,  are  divided  by  a  median  septum  which  i»  conlinuouB  with  the 
crista,  and  are  partially  closed  by  two  thin  plalea  of  bone  (frequently 
broken  away),  the  tplitnoidal  tpixign  bones.  On  eauh  side  of  tlio  iphe- 
noidal  celts  are  the  onlleti  of  the  optic  faramina,  sphenoidal  fisaurei, 
and  foramina  rotunda,  the  leaser  and  greater  wings ;  and  below,  the 
pterygoid  proeeases.  Upon  the  under  surface  of  the  body  are  two 
thin  plates  of  boite  (procettat  vagmala]  proceeding  Erom  the  base  of 


the  pterygoid  process,  is  a  groove  (sometimes  a  complete  canal)  con- 
verted into  a  canal  by  the  lalale  bone,  the  pUrygo-palatme  omaf  Ibr 
the  pteiygo-palatine  artery ;  and  trsveising  the  roots  of  the  pterygoid 
processes  at  Ifaeir  nnion  witii  the  body  of  the  bone  are  tbe  two  ptery- 
goid or  Fidiait  canals  which  give  passage  to  the  Vidian  nerve  and 
artery  at  each  side. 

The  pattenor  lurfiae  ia  tlat  and  rough,  and  articniates  with  the 
basilar  process  of  the  occipital  bone.  In  the  adalt,  this  union  ia  usually 
completed  by  bone;  from  which  circumstance  the  sphenoid,  in  con- 
junction with  the  occipital,  is  described  by  Soemmering  and  Meckel 
as  a  single  bone,  jnder  the  name  of  tpkeno-occgiiial.     The  posterior 

"  ITie  sauro-ioferior  view  of  the  sphenoid  bonC'  I.  The  ethmoid  spincr 
f.  The  KHtnun.    3.  The  sphenoidal  apoogj  bone,  piRI;  ckung  the  left  optn- 


n  of  eniraoe*  to  lit  ViSan  canal.    13.  The  mlernal 
ss  of  the  iphenoid. 


fotsmen  of  eniraoe*  to  Iht  Vi&an  canal.    13.  The  mlernal  pKrvgoid  pLsle. 
n  ovale.     19.  The  eitremilj  of  the  epinoui 
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surface  is  continuous  on  each  side  with  the  spinous  process,  and  at  the 
angle  of  union  is  the  termination  of  the  Vidian  canal. 

The  lesser  wings  (processes  of  Ingrassias)  are  thin  and  triangular, 
the  base  being  attadied  to  the  upper  and  anterior  part  of  the  body  of 
the  sphenoid,  and  the  apex  extended  outwards,  and  terminating  in  an 
acute  point.  The  anterior  border  is  irregukurly  serrated,  the  posterior 
being  free  and  rounded  and  received  into  the  fissure  of  Sylvius  of  the 
cerebrum.  The  inner  extremity  of  this  border  is  the  anterior  clinoid 
process,  which  is  supported  by  a  short  pillar  of  bone,  giving  attach- 
tnent  to  a  part  of  the  common  tendon  of  the  muscles  of  the  orbit. 
The  lesser  wing  forms  the  posterior  part  of  the  roof  of  the  orbit,  and  its 
base  is  traversed  by  the  optic  foramen. 

The  greater  wings  present  three  surfaces;  a  superior  or  cerebral, 
which  forms  part  of  the  middle  fossa  of  the  base  of  the  skull,  an  ante- 
rior surface  which  assists  in  forming  the  outer  wall  of  the  orbit,  and  an 
external  surface  divided  into  two  parts  by  the  ptertfgoid  ridge.  The 
superior  part  of  the  external  surfoce  enters  into  the  formation  of  the 
temporal  fossa,  and  the  inferior  portion  forms  part  of  the  zygomatic 
fossa.  The  pterygoid  ridge,  dividing  the  two,  gives  attachment  to  the 
upper  origin  of  the  pterygoideus  extemus  muscle. 

The  spinous  processes  project  backwards  at  eacli  side  from  the  base 
of  the  greater  wings  of  the  sphenoid,  and  are  received  into  the  angu- 
lar intervals  between  the  squamous  and  petrous  portions  of  the  tem- 
poral bones.  Piercing  the  base  of  each  process  is  a  large  oval  opening, 
the  foramen  ovale ;  nearer  its  apex  a  smaller  opening,  the  foramen 
spinosum;  and  extending  downwards  from  the  apex  a  short  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower 
jaw  and  to  the  laxator  tympani  muscle.  The  external  border  of  the 
spinous  process  is  rough,  to  articulate  with  the  lower  border  of  the 
squamous  portion  of  the  temporal  bone ;  the  internal  forms  the  ante- 
rior boundary  of  the  foramen  lacenim  basis  cranii,  and  is  somewhat 
grooved  for  the  reception  of  the  Eustachian  tube. 

The  pterygoid  processes  descend  perpendicululy  from  the  base  of  . 
the  greater  wings,  and  form  in  the  articulated  skull  the  lateral  boun- 
daries of  the  posterior  nares.  Each  process  consists  of  an  external 
and  iniemal  plate,  and  an  anterior  sur&ce.  The  external  plate  is 
broad  and  thin,  giving  attachment,  by  its  external  surfiice,  to  the  ex- 
ternal pterygoid  muscle,  and  by  its  internal  surface  to  the  internal 
pterygoid.  This  plate  is  sometimes  pierced  by  a  foramen,  which  is  not 
unfrequently  formed  by  a  process  of  communication  passing  between 
it  and  the  spinous  process.  The  internal  pterygoid  plate  is  long  and 
narrow,  and  terminated  at  its  extremity  by  a  ciured  hook,  the  hamu- 
lar  process^  around  which  plays  the  tendon  of  the  tensor  palati  muscle. 
At  the  base  of  the  internal  pterygoid  plate  is  a  small  oblong  depres- 
sion, the  scaphoid  fossa,  from  which  arises  the  circumflexus  or  tensor 
palati  muscle.  The  interval  between  the  two  pterygoid  plates  is  the 
pierygo^  fossa ;  and  the  two  plates  are  separated  inferiorly  by  an  an- 
gular notch  (palatine)  which  receives  the  tuberosity,  or  pterygoid 
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process,  of  the  palate  bone.  The  anterior  siir&ce  of  the  pterygoid 
process  is  broad  near  its  base,  and  supports  Meckel's  ganglion.  The 
base  of  the  process  is  pierced  by  the  Vidian  canal. 

DeoelopmenL — By  twelve  centres  ;  four  for  the  body,  Tiz.  two  for 
its  anterior  (spheno-orbital),  and  two  for  its  posterior  part  (spheno- 
temporal)  ;  four  for  the  four  wings ;  two  for  the  internal  pterygoid 
plates,  and  two  for  the  sphenoidal  spongy  bones.  Ossification  com- 
mences in  the  various  pieces  of  the  sphenoid  in  the  followii^  order : — 
greater  alae,  at  about  the  same  time  with  the  oth«  bones  of  the 
cranium  ;  lesser  alee,  posterior  body,  at  the  end  of  the  second  month  ; 
ant^ior  body  at  the  end  of  the  third ;  intemsd  pterygoid  plate,  spongy 
bones,  between  the  period  of  birth  and  the  second  year.  Osseous 
union  occurs  first  between  the  centres  for  the  posterior  body,  and  at 
about  the  same  time  between  each  centre  of  the  anterior  body  and  its 
corresponding  (lesser)  ala ;  the  third  union  takes  place  between  the 
internal  pterygoid  plate  and  the  greater  ala  ;  the  fourth  between  the 
two  centres  of  the  anterior  body,  and  at  the  same  time  between  the 
anterior  and  posterior  body.  This  is  the  state  of  union  at  birth,  the 
bone  consisting  of  fiye  centres,  one  being  the  body  and  lesser  alae ; 
#>ne  on  each  side,  the  great  ala  and  internal  pterygoid  plate  ;  and  the 
remaining  two  the  sphenoidal  spongy  bones.  The  greater  alae  unite 
with  the  body  during  the  first  year  ;  the  spoi^  bones  after  puberty ; 
and  the  body  of  the  sphenoid  with  the  basilar  process  of  the  occipital 
between  eighteen  and  twenty-fiye. 

ArficidcKtions, — With  iwdve  bones  ;  all  the  bones  of  the  head  and 
fiye  of  the  face,  viz.  the  two  malar,  two  palate,  and  the  yomer. 

AUodihmeni  of  Musdes* — To  twelve  pairs  ;  temporal,  external  ptery- 
goid, internal  pterygoid,  superior  constrictor,  tensor  palati,  laxator 
tympani,  levator  palpebrae,  obliquus  superior,  superior  rectus,  internal 
rectus,  inferior  rectus,  and  external  rectus. 

Ethmoid  Bone. — The  ethmoid  {n^fMt^  a  sieve)  is  a  square-shaped 
cellular  bone,  situated  between  the  two  orbits,  at  the  root  of  the  nose, 
and  perforated  upon  its  upper  sur&ce  by  a  number  of  small  openings, 
frdm  which  peculiarity  it  has  received  its  name.  It  consists  of  a 
perpendicular  lamella  and  two  lateral  masses. 

The  perpendicular  lamella  is  a  thin  central  plate,  which  articulates 
with  the  vomer  and  cartilage  of  the  septum,  and  assists  in  forming 
the  septum  of  the  nose.  It  is  surmounted  superiorly  by  a  thick  and 
strong  process,  the  crista  gaUi,  which  projects  into  the  cavity  of 
the  skull,  and  gives  attachment  to  the  falx  cerebri.  From  the  base  of 
the  anterior  border  of  this  process  there  project  forwards  two  small 
plates,  alar  processes^  which  are  received  into  corresponding  depres- 
sions in  the  firontal  bone,  and  often  complete  posteriorly  the  foramen 
coecum.  On  each  side  of  the  crista  galli,  upon  the  upper  sur&ce  of 
the  bone,  is  a  thin  and  grooved  plate  perforated  by  a  number  of  small 
openings,  the  cribriform  lamella^  which  supports  the  bulb  of  the 
olfJEietory  nerve,  and  gives  passage  to  its  filaments,  and  to  the  nasal 


iT'il.*  bnudi  of  the   ophthalmic  nerve. 

In  the  groove  of  thii  lamella  the 
foramiat  piercfl  the  bone  complete- 
ly, but  at  either  >ide  they  tie  the 
apertam  of  canoli,  which  nm  for 
•ome  disOUKC  in  the  aulntuica  of 
the  central  lamella,  inner  wall  of 
the  lateral  maai  and  spongy  bonea- 
The  opening  for  the  naial  nerre  ia 
a  nanoir  ilit  in  the  anterior  part  of 
^,  of  the  crihrijbrm  lameQa,  close  to 
the  crista  gslli.  The  cribrifonn 
lamella  serves  to  connect  the  la> 
teral  maaaa  with  the  perpendicu- 

The  lateral  maaa  (labyrinthi) 
are  divitibls  into  an  internal  and 
externa]  aorbce,  and  four  borders,  luperior,  inferior,  anterior,  and 
poalerior.  The  imiermil  nrfime  is  loiigh  and  aligfatlj  convei,  and 
forms  the  eitenul  boundaty  of  the  nppei  part  of  Ihe  nas^  foees^ 
Towards  the  poaterior  border  of  thia  sor&ce  it  a  narrow  horimntal 
fissure,  the  n^Krior  lataiiu  of  the  nose,  the  upper  margin  of  which  is 
thin,  and  somewhat  curled  inwaids  \  hence  il  is  named  the  mpertor 
tmthtwOed  bone  (concha  superior).  Below  the  meatus  is  the  cootbi 
aar&ce  of  another  thin  plate,  which  is  curied  outwardR,  and  forma  the 
tower  bolder  of  tbe  mass,  the  ndddie  tarbiMaUd  Umt  (concha  media). 
The  exienud  nrfaee  is  quadrilaleial  and  smooth,  hence  it  ia  named 
<»  planum,  and,  from  its  thinness,  lamina  papjtacea  ;  it  enters  into  the 
formation  of  the  inner  wall  of  the  orbit. 

The  ngierioT  border  is  irregular  and  cellalar,  the  cells  being:  com- 
pleted by  the  edges  of  the  ethmuidal  fissure  of  the  frontal  bone.  This 
border  is  crossed  by  two  grooves,  sometimes  complete  canals,  opening 
into  the  orbit  by  the  anterior  and  posterior  ethmoidal  foramina.  The 
ii^mor  bonier  is  formed  internally  by  the  lower  border  of  the  middle 
turbinated  bone,  and  eilemally  by  a  concave  irregular  fossa,  the  upper 
boondaiy  of  the  middle  meatus.  The  on/mor  bonier  presenta  a 
number  of  incomplete  cells,  which  are  closed  by  the  superior  maxillary 


1,1.  -nwUtanlmsiHii  Ih^Dumbccs  uc  plscFd  on  th 

plate  of  tlie  left  side,  pierced  hy  Ibe  cribrifocm  foramiiu. 
Immnllstell' shove  and  to  the  left  of  this  number  !■  tbe 
^e  superior  to^^natcd  boDC.  7.  Tlie  middle  Curbmatei 
i.  i,  7,  m  rituued  upon  tbe  intcniil  lur^ce  of  the  lefl 
postenor  part-    The  interval  between  these  pun  is  tbe 

froDIal  border  of  the  lateral  msu,  grooved  by  the  — '-- 

wiiich  is  the  upper  boundary  of  the  middle  meatu 
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and  laclirymal  bone  ;  and  the  pogterior  border  is  irregularly  cellular, 
to  articulate  with  the  sphenoid  and  palate  bones. 

The  lateral  masses  are  composed  of  cells,  which  are  divided  by  a  thin 
partition  into  anterior  and  posterior  ethmoidal  cells.  The  anterior,  the 
most  numerous,  communicate  with  the  fronttd  sinuses,  and  open  by 
means  of<  an  irregular  and  incomplete  tubular  canal,  the  in/iindU>ulum, 
into  the  middle  meatus.  The  posterior  cells^  fewer  in  number,  open 
into  the  superior  meatus. 

Development. — By  three  centres ;  one  for  each  lateral  mass,  and  one 
for  the  perpendicular  lamella. .  Ossification  commences  in  the  lateral 
masses  at  about  the  beginning  of  the  fifth  month,  appearing  first  in  the 
OS  planum  and  then  in  the  spongy  bones.  During  the  latter  half  of  the 
first  year  after  birth,  the  central  lamella  and  lamina  cribrosa  begin  to 
ossify,  and  are  united  to  the  lateral  masses  by  the  beginning  of  the 
second.  The  cells  of  the  ethmoid  are  developed  in  the  course  of  the 
fourth  and  fifth  year. 

Artieulaiwns. — With  thirteen  bones  ;  two  of  the  cranium,  —  the 
frontal  and  sphenoid ;  the  rest  of  the  fiice,  viz.  the  nasal,  superior 
maxillary,  lachrymal,  palate,  the  inferior  turbinated,  and  the  vomer. 

No  muscles  are  attached  to  this  bone. 

BONES  OF   THE    FACE. 

The  face  is  composed  of  fourteen  bones  ;  viz.  the 
Two  nasal.  Two  palate, 

Two  superior  maxillary.  Two  inferior  turbinated, 

Two  lachrymal.  Vomer. 

Two  malar.  Inferior  maxillary. 

Nasal  Bones. — Th6  nasal  (fig.  28)  are  two  small  quadrangular 
bones,  forming  by  their  union  the  bridge  aiid  base  of  the  nose.  Upon 
/4he  upper  surface  they  are  convex,  and  pierced  by  a  foramen  for  a 
small  artery ;  on  the  under  sur&ce  they  are  somewhat  concave,  and 
marked  by  a  groove,  which  lodges  the  nasal  branch  of  the  ophthalmic 
nerve.  The  superior  border  is  narrow  and  thick,,  the  inferior  broad, 
thin,  and  irregular. 

Development, — By  a  single  centre  for  each  bone,  the  first  ossific  de- 
position making  its  appearance  at  the  same  time  as  in  the  vertebrae. 

Articulations. — With  /our  bones ;  frontal,  ethmoidfJ,  nasal,  and 
superior  maxillary. 

Attachment  of  Muscles. — It  has  in  relation  with  it  the  pyramidalis 
nasi,  and  compressor  nasi;  but  neither  of  these  muscles  is  inserted 
into  it. 

Superior  maxillary  bones. — The  superior  maxillary  are  the 
largest  bones  of  the  face,  with  the  exception  of  the  lower  jaw ;  they 
form,  by  their  union,  the  whole  of  the  upper  jaw,  and  assist  in  the 
construction  of  the  nose,  the  orbit,  the  cheek,  and  the  palate.  Each 
bone  is  divisible  into  a  body  and  four  processes. 


^-  *)-'  Tbe  body  i>  triaDgakr  in  fonn, 

and  hoUawfld  in  ita  interior  into 

a  large  caTity,  the  antrum  max- 
Slan  (aotnun  of  Hii^oie).  It 
presentt  bt  examination  bur  mr- 
facM,  eitemal  or  facial,  inCenuJ  or 
naiiJ,  poBtehor  or  ifgomalic,  and 
■npeiior  or  orbital. 

The  «<«n«4  or  facial  latfaa, 
fbrmB  the  anterior  part  of  the  bone ; 
it  i>  inegnlarl;  concave,  and  pre- 
Rnl>  B  deep  deprenaion  towarda  iti 
centre,  the  aaumfima,  which  givee 
attachment  to  two  msKlea,  the  am- 
preaor  nati  and  Umior  anguU  orif. 
Immeduilel;  above  thii  foMa  is  the 
infra-orbital  /oramat,  the  teiminar 
tion  of  tbe  ia&a-oibilal  canal,  tiana- 
mitlingthe  luperior  maiillaiy  nerve, 
and  infiBrDTbilal  artery;   and  above  the  infra-orbital  fbnmen,  the 
lower  margin  of  the  orbit,  continuana  externally  with  the  rough  arti- 
cular surface  of  the  makr  pniceu,  and  intemnll;  with  a  thick  aacend- 
ing  plate,  the  nasat  proceaa.     Towarda  the  middle  line  of  the  &ce  thia 
Burhce  is  bounded  by  the  concave  horda  of  the  opening  of  the  nose, 
which  is  projected  forward*  at  jti  inferior  termioation  into  a  abaip 
proceas,  fanning,  with  a  aimilar  piweaa  of  the  nppotite  bone,  tbe  so- 
lal  ipiiie.     Beneath  the   naaal  spine,  and  above  the  two   superior 
incisor  teelh,  is  a  slight  depresuon,  the  tnci«Be,  or  tuyrtifitmfiasa, 
which  givee  origin  to  the  dBpreasor  lahii  superioria  almque  nasi  muscle. 
The  myrtilbnn  foasa  ia  divided  lioni  the  canine  fbaaa  by  ■  perpen- 
dicular ridge,  corresponding  with  the  direction  of  the  root  of  the  canioe 
tooth.     Tbe  inferior  boundary  of  the  facial  surface  is  the  alveolar 
process  which  contains  the  teeth  of  tbe  nppei  jaw  ;  and  it  is  aepaiated 
firan  the  lygomatic  aurfece  by  a  strong  projecting  eminence,  the  malar 
process. 

The  ntemof,  or  aanal  mface,  presents  a  large  irregnlar  opening, 
leading  into  the  antrum  maxillaie  (  thia  opening  is  nearly  doced  in  the 


fr«n  the  lateral 
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articulated  akull  by  the  ethmoid,  palate,  lachrymal,  and  inferior  turbi- 
nated bones.  The  cavity  of  the  antrum  is  somewhat  triangular,  corre- 
sponding in  shape  with  the  form  of  the  body  of  the  bone.  Upon  its 
inner  wall  are  numerous  grooves,  lodging  branches  of  the  superior  max- 
illary nerve,  and  projecting  into  its  floor  several  conical  processes,  corre- 
sponding with  the  roots  of  the  Arst  and  second  molar  teeth.  Tn  front 
of  the  opening  of  the  antrum  is  the  strong  ascending  plate  of  the  nasal 
process,  marked  inferiorly  by  a  rough  horizontal  ridge  (crista  turbina- 
lis  inferior),  which  gives  attachment  to  the  inferior  turbinated  bone. 
The  concave  depression  immediately  above  this  ridge  corresponds  with 
the  middle  meatus  of  the  nose,  and  that  below  the  ridge  virith  the  in- 
ferior meatus.  Between  the  nasal  process  and  the  opening  of  the 
antrum,  is  ^  deep  groove  (sulcus  lachrymalis)  which  is  converted 
into  a  canal  by  the  lachrymal  and  inferior  turbinated  bone,  and  con- 
stitutes the  nasal  duct.  The  superior  border  of  the  nasal  surfiwe  is 
irregulariy  cellular,  and  articulates  with  the  lachrymal  and  ethmoid 
bone  ;  the  posterior  border  is  rough,  and  articulates  with  the  palate 
bone  ;  the  anterior  border  is  sharp,  and  forms  the  &ee  margin  of  the 
opening  of  the  nose  ;  and  from  the  inferior  border  projects  inwards 
a  strong  horizontal  plate,  the  palate  process. 

The  posterior  surjface  may  be  called  zyffomaiic^  from  forming  part  of 
the  zygomatic  fossa ;  it  is  bounded  externally  by  the  malar  process,  and 
internsdly  by  a  rough  and  rounded  border,  the  tuberosity^  which  is 
pierced  by  a  number  of  small  foramina  (foramina  alveolaria  posteriora), 
giving  passage  to  the  posterior  dental  nerves  and  branches  of  the 
superior  dental  artery.  The  lower  part  of  this  tuberosity  presents  a 
rough  oval  surface,  to  articulate  with  the  palate  bone,  and  immediately 
above  and  to  the  inner  side  of  this  articular  surface  a  smooth  groove, 
which  forms  part  of  the  posterior  palatine  canal.  The  superior  border 
is  smooth  and  rounded  to  form  the  lower  boundary  of  the  spheno- 
maxillary fissure,  and  is  marked  by  a  notch,  the  commencement  of  the 
infra-orbital  canal.  The  inferior  boundary  is  the  alveolar  process, 
containing  the  two  last  molaj:  teeth. 

The  orbital  surface  is  triangular  and  thin,  and  constitutes  the  floor 
of  the  orbit.  It  is  bounded  internally  by  an  irregular  edge,  which 
articulates  with  the  palate,  ethmoid,  and  lachrymal  bone  ;  posteriorly, 
by  the  smooth  border  which  enters  into  the  formation  of  the  spheno- 
maxillary fissure  ;  and,  anteriorly,  by  a  convex  margin,  partly  smooth 
and  partly  rough,  the  smooth  portion  forming  part  of  the  lower  margin 
of  the  orbit,  and  the  rough  articulating  with  the  malar  bone.  The 
middle  of  this  surface  is  channelled  by  a  deep  groove  and  canal,  the 
infra-orbital,  which  terminates  at  the  infrarorbital  foramen  ;  and  near 
to  the  root  of  the  nasal  process  is  a  slight  depression,  marking  the 
origin  of  the  inferior  oblique  muscle  of  the  eyeball. 

The  four  processes  of  the  superior  maxillary  bone  are  the  nasal, 
malar,  alveolar,  and  palate. 

The  nasal  process  ascends  by  the  side  of  the  nose,  to  which  it  forms 
the  lateral  boundary,  and  articulates  with  the  frontal  and  nasal  bone. 
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By  its  extemd  8iir£su»  it  gives  attachment  to  the  levator  labii  sape^ 
rioris  alseque  nasi,  and  to  the  orbicularis  palpebrarum  muscle.  Its 
internal  sur&ce  contributes  to  form  the  inner  waW.  of  the  nares,  and  is 
marked  transversely  by  a  horizontal  ridge  (crista  turbinalis  superior) 
which  divides  it  into  two  portions,  one  above  the  ridge  irregular  and 
uneven,  for  giving  attachment  to  and  completing  the  cells  of  the  la- 
teral mass  of  the  ethmoid  ;  the  other  below,  smooth  and  concave,  cor^ 
responding  with  the  middle  meatus.  The  posterior  border  is  thick 
and  hollowed  into  a  groove  for  the  nasal  duct.  The  margin  of  the 
nasal  process,  which  is  continuous  with  the  lower  border  of  the  orbit, 
is  sharp  and  marked  by  a  small  tubercle  which  serves  as  a  guide  to 
the  introduction  of  the  knife  in  the  operation  for  fistula  lachrymalis. 

The  malar  process^  large  and  irregular,  is  situated  a1^  the  angle  of 
separation  between  the  fecial  and  zygomatic  surfaces,  and  presents  a 
triangular  sur&ce  for  articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is 
spongy  and  cellular  in  texture,  and  excavated  into  deep  holes  for  the 
reception  of  eight  teeth. 

The  paltUe  process  is  thick  and  strong,  and  projects  horizontally 
inwards  from  the  inner  surface  of  the  body  of  the  bone.  Superiorly, 
it  is  concave  and  smooth,  and  foims  the  floor  of  the  nares  ;  inferiorly, 
it  is  also  concave  but  uneven,  and  assists  in  the  formation  of  the  roof 
of  the  palate.  This  8ur£su%  is  marked  by  a  deep  groove,  which  lodges 
the  posterior  palatine  nerve  and  artery.  Its  internal  edge  is  raised 
into  a  ridge  (crista  nasalis),  which,  with  a  corresponding  ridge  in  the 
opposite  bone,  forms  a  groove  for  the  reception  of  the  vomer.  The  pro* 
longation  of  this  ridge  forwards  beyond  the  level  of  the  facial  surfece 
of  the  bone  is  the  nasal  spine*  At  the  anterior  extremity  of  its  nasal 
sur&ce  is  a  foramen,  which  leads  into  a  canal  formed  conjointly  by 
the  two  superior  maxillary  bones,  the  anterior  palatine  canaL  The 
termination  of  this  canal  is  situated  immediately  behind  the  incisor ' 
teeth,  hence  it  is  also  named  the  incisive  foramen.  Associated  with 
the  incisive  openings  and  canal  are  two  smaller  canals,  the  naso-pala- 
tine,  which  transmit  the  naso-palatine  nerves.  These  canals  are 
situated  in  the  walls  of  the  incisive  canal,  and  tenninate  inferiorly  in 
that  canal,  either  by  separate  openings  or  conjoined. 

Development, — By  four  centres ;  one  for  the  anterior  part  of  the 
palate,  and  incisive  portion  of  the  alveolar  process  (the  permanence  of 
this  piece  constitutes  the  intermaxillary  bone  of  animals) ;  one  for  that 
portion  of  the  bone  lying  internally  to  the  infra-orbital  canal  and  fora- 
men ;  one  for  that  portion  lying  externally  to  the  groove  and  canal ; 
and  one  for  the  palate  process.  The  superior  maxillary  bone  is  one  of 
the  earliest  to  shew  signs  of  ossification,  this  process  beginning  in  the 
alveolar  process,  and  being  associated  with  the  early  development  of 
teeth.  The  early  development  of  the  alveolar  process,  and  the  conse- 
quent fusion  at  this  point  of  the  original  pieces,  explains  the  diffi- 
culties which  have  been  felt  by  anatomists  in  determining  the  precise 
number  of  the  ossifying  centres. 


MALAR  BONBS.  45 

ArHcukUkns. — With  nine  boneB,  yiz. ;  with  two  of  the  cranium 
arnd  with  all  the  bones  of  the  &ce  excepting  the  inferior  maxillary. 
These  are,  the  frontal  and  ethmoid,  nasal,  lachrymal,  malar,  inferior 
turbinated,  palate,  vomer,  and  its  fellow  of  the  opposite  side. 

Attachment  of  musdes. — ^To  nine ;  orbicularis  jnlpebranun,  obliquus 
inferior  oculi,  levator  labii  superioris  alaeque  nasi,  levator  labii  supe- 
rioris  proprius,  levator  anguli  oris,  compressor  nasi,  depressor  labii 
superioris  alaeque  nasi,  buccinator,  masseter. 

Lachrymal  Bones — (os  unguis,  from  an  imagined  resemblance  to 
a  finger  nail).     The  lachrymal  is  a  thin  oval-shaped  plate  of  bone, 
situated  at  the  anterior  and  inner  angle  of  the  orbit.     It  may  be  di- 
vided into  an  external  and  internal  sur&ce 
and  four  borders.      The  external  surface  is 
smooth  and  marked  by  a  vertical  ridge,  the  ^'  34.* 

lachrymal  crest,  into  two  portions,  one  of 
which  is  flat  and  enters  into  the  formation 
of  the  orbit,  hence  may  be  caUed  the  orbital 
portion  ;  the  other  is  concave,  and  lodges  the 
lachrymal  sac,  hence  the  lachrymal  portion. 
The  crest  is  expanded  inferiorly  into  a  hook- 
shaped  process  (hamulus  lachrymalis)  which 
forms  part  of  the  outer  boundary  of  the  fossa 
lachrymalis.  The  interned  surface  is  uneven  n 
and  completes  the  anterior  eUimoid  cells,  it 
assists  also  in  forming  the  wall  of  the  nasal 

fossae  and  nasal  duct.    The  four  borders  articulate  with  adjoining 
bones. 

Development, — By  a  single  centre  appearing  in  the  early  part  of  the 
third  month. 

Articulations, — With  four  bones ;  two  of  the  cranium,  frontal  and 
ethmoid ;  and  two  of  the  &ce,  superior  maxillary,  and  inferior  tur- 
binated bone. 

Attachment  of  Muscles, — ^To  one  muscle,  the  tensor  tarsi,  and  to  an 
expansion  of  the  tendo  oculi,  the  former  arising  from  the  orbital  sur- 
&oe,  the  other  being  attached  to  the  lachrymal  crest. 

Malar  Bones — (mala,  the  cheek).  The  malar  (fig.  28)  is  the 
strong  quadrangular  bone  which  forms  the  prominence  of  the  cheek. 
It  is  divisible  into  an  external  and  internal  surface  and  four  processes, 
the  frontal,  orbital,  maxillary,  and  zygomatic.    The  external  surface  is 

*  The  lachrymal  bone  of  the  right  Bide,  viewed  upon  its  external  or  orbital 
surfiue.  1.  The  orbital  portion  of  the  bone.  2.  The  lachrymal  portion ;  the 
prominent  xidge  between  these  two  portions  is  the  crest.  3.  The  lower  ter- 
mination of  the  crest,  the  hamulus  lachrymalis.  4.  The  superior  border  which 
articulates  with  the  frontal  bone.  6.  llie  posterior  border,  which  articidates 
with  the  ethmoid  bone.  6.  The  anterior  border  which  articulates  with  the  su- 
perior maxillary  bone.  7*  The  border  which  articulates  with  the  inferior  tur- 
oinated  bone. 
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smooth  and  convex,  and  pierced  by  seyeral  small  openings  which  give 
passage  to  filaments  of  the  temporo-malar  nerve  and  minute  arteries. 
The  iiUemal  suffaee  is  concave,  partly  smooth  and  partly  rough ; 
smooth  where  it  forms  part  of  the  temporal  fossa,  and  rough  where  it 
articulates  with  the  superior  maxillary  bone. 

The  fronUd  process  ascends  perpendicularly  to  form  the  outer 
border  of  the  orbit,  and  to  articulate  with  the  external  angular  process 
of  the  frontal  bone.  The  orbital  process  is  a  thick  plate,  which  projects 
inwards  from  the  frontal  process,  and  unites  with  the  great  ala  of  the 
sphenoid  to  constitute  the  outer  wall  of  the  orbit.  It  is  pierced  by 
several  small  foramina  for  the  passage  of  temporo-malar  filaments. of 
the  superior  maxiUary  nerve.  The  maxillary  process  is  broad,  and 
articulates  with  the  superior  maxillary  bone.  The  zygomalic  process^ 
narrower  than  the  rest,  projects  backwards  to  unite  with  the  zygoma 
of  the  temporal  bone. 

Develcptnent. — By  a  single  centre ;  rarely  by  two  or  three.  In 
niany  animals  the  malar  bone  is  permanently  divided  into  two  por- 
tions, orbital  and  malar.  Ossification  commences  in  the  malar  bone 
soon  after  the  vertebrae. 

ArticiUations. — With  four  bones ;  three  of  the  cranium,  frontal, 
temporal,  and  sphenoid  ;  and  one  of  the  fiice,  the  superior  maxillary 
bone. 

Attachment  of  Musdes. — To  five ;  levator  labii  superioris  proprius, 
zygomaticus  minor  and  major,  masseter,  and  temporal. 

Fig.  25.*  Palate  BoNEs.--The  palate  bones 

are  situated  at  the  posterior  part  of 
the  nares,  where  they  enter  into  the 
formation  of  the  palate,  the  side  of 
the  nose,  and  the  posterior  part  of  the 
floor  of  the  orbit ;  hence  they  might 
with  great  propriety  be  named  the  pa- 
lato-naso-orbital  bones.  Each  bone  re- 
sembles in  general  form  the  letter  L, 
and  is  divisible  into  a  horizontal  plate, 
a  perpendicular  plate,  and  a  pterygoid 
process  or  tuberosity. 

The  horizontal  plate  is  quadrilateral ; 
and  presents  two  surfaces,  one  superior, 
which  enters  into  the  fonnation  of  the 
floor  of  the  nares,  the  other  inferior, 
forming  the  posterior  part  of  the  hard  palate.     The  superior  surface 

*  A  posterior  view  of  the  right  palate  bone  in  its  natural  position;  it  is 
slightly  turned  to  one  side  to  obtain  a  sight  of  the  internal  surface  of  the  per- 
pendicular plate  (2).  1.  The  horizontal  plate  of  the  bone;  its  upper  or  nasal 
surface.  2.  The  perpendicular  plate ;  its  internal  or  nasal  surface.  3,  10,  ii. 
The  pterygoid  process  or  tuberosity.  4.  The  thick  internal  border  of  the  hori- 
zontal plate,  which,  articulating  with  the  similar  border  of  the  opposite  bone. 
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is  concave  and  rises  towards  the  middle  line,  where  it  unites  with  its 
fellow  of  the  opposite  side  and  forms  part  of  a  crest  (crista  nasalis), 
which  articulates  with  the  vomer.  The  inferior  surface  is  uneven, 
and  marked  hy  a  slight  transverse  ridge,  to  which  is  attached  the 
tendinous  expansion  of  the  tensor  palati  muscle.  Near  to  its 
external  border  are  two  openings,  one  laige  and  one  small,  the 
pogterior  palatine  foramina ;  the  former  transmits  the  posterior  pala- 
tine nerve  and  artery,  and  the  latter  the  middle  palatine  nerve.  The 
posterior  border  is  concave,  and  presents  at  its  inner  extremity  a 
sharp  point,  which  with  a  correRK>nding  point  in  the  opposite  bone 
constitutes  the  palate  spine  for  the  attachment  of  the  azygos  uvulae 
muscle. 

The  perpendicular  plate  is  also  quadrilateral ;  and  presents  two  sur- 
£eu»s,  one  internal  or  nasal,  forming  a  part  of  the  wall  of  the  nares  ; 
the  other  external,  bounding  the  spheno-maxiUary  fossa  and  antrum. 
The  internal  surface  is  marked  near  its  middle  by  a  horizontal  ridge 
(crista  turbinalis  inferior),  to  which  is  united  the  inferior  turbinated 
bone,  and  at  about  half  an  inch  above  this  by  another  ridge  (crista 
turbinalis  superior)  for  the  attachment  of  the  middle  turbinated  bone. 
The  concave  sarfiEice  below  the  inferior  ridge  is  the  latersd  boundary 
of  the  inferior  meatus  of  the  nose ;  that  between  the  two  ridges  corre- 
sponds with  the  middle  meatus,  and  the  sur&ce  above  the  superior 
ridge  with  the  superior  meatus.  The  external  surface^  extremely  irre- 
gular, is  rough  on  each  side  for  articulation  with  neighbouring  bones, 
and  smooth  in  the  middle  to  constitute  the  inner  boundary  of  the 
spheno-maxillary  fossa.  This  smooth  surface  terminates  inferiorly  in 
a  deep  groove,  which  being  completed  by  the  tuberosity  of  the  su- 
perior maxillary  bone  and  pterygoid  process  of  the  sphenoid,  forms 
^<e  posterior  pcJaixne  canal. 

Near  the  upper  part  of  the  perpendicular  plate  is  a  large  oval  notch 
completed  by  the  sphenoid,  the  spheno-pcUatine  foramen^  which  trans- 
mits the  spheno-paUtine  nerves  and  artery,  and  serves  to  divide  the 
upper  extremity  of  the  bone  into  two  portions,  an  anterior  or  orbital, 
and  a  posterior  or  sphenoidal  portion.  The  orbital  portion  is  hollow 
within,  and  presents  five  surfikces  externally  ;  three  articular,  and  two 
free ;  the  three  articular  are  the  anterior,  which  looks  forward  and 
articulates  with  the  superior  maxillary  bone,  internal  with  the  ethmoid, 
and  posterior  with  the  sphenoid.  The  free  sur£Eu:es  are  the  superior 
or  orbital,  which  forms  the  posterior  part  of  the  floor  of  the  orbit,  and 

fonns  the  crista  nasaUs  for  the  reception  of  the  vomer.  5.  The  pointed  pro- 
cess, which  with  a  similar  process  of  the  opposite  bone  forms  the  palate  spme. 
6.  llie  horisontal  ridge  which  gives  attachment  to  the  inferior  turbinated  lx)ne; 
the  concarity  bdow  tins  ridge  enters  into  the  formation  of  the  inferior  meatus, 
and  the  concavity  (8)  above  the  ridge  into  that  of  the  middle  meatus.  7.  The 
spheno-palatine  notdi.  8.  The  orbital  portion.  9.  The  crista  turbinalis  supe- 
rior for  the  middle  turbinated  bone.  10.  The  middle  focet  of  the  tuberosity, 
which  enters  into  the  formation  of  the  pterygoid  fossa.  The  facets  1 1  and  3 
articulate  with  the  two  pterygoid  plates,  11  with  the  internal,  and  3  with  the 
external. 


the    eitcmtU,    which    looka    into   the 
ipheD^-maiiliary  foua. 

The  iplmoidai  portion,  much  nuBUer 
than  the  orbital,  hns  three  surfaces, 
too  lateral  and  one  eupeiior.  The  ei- 
lenul  lateral  eur&ce  enten  inta  the 
formation  of  the  apheno-maiillary  fos- 
as ;  the  internal  lateral  fonua  part  of 
the  lateral  boundary  of  the  nares  ;  and 
the  lupeiior  surface  articulates  with 
the  under  part  of  the  bod;  of  the  sphe- 
noid bone,  and  aaiiats  the  spheDoidal 
spongy  bonea  in  cloaing  ^e  apbenoidal 
unusea.  Thit  portioD  takes  part  in 
the  tbimation  of  the  pteiygo-paktiDe 
canal 

The  pterygad  procea  or  ti^roai/y  of 
the  palate  bone  ia  the  thick  and  nmgh  process  which  stands  backwards 
from  the  angle  of  anion  of  the  horizontal  with  the  peqwndicnlaj  por- 
Uan  of  the  bone,  It  ii  received  into  the  angular  Raeuie,  which  eiieta 
between  the  two  plates  of  the  pterygoid  process  at  their  inferior  eitre- 
Inity,  and  presents  three  snrtaces :  one  concaie  and  smooth,  which 
fbnns  part  of  the  pterygoid  fossa  i  and  one  at  each  side  to  articulate 
with  the  pterygoid  plal«a.  The  anterior  face  of  this  process  ia  rough 
and  articulates  with  the  superior  maiillary  bone. 

Devdopmttil. — By  a  single  centre,  which  appears  in  the  angle  of 
nnion  between  Che  horizontal  and  perpendicul^  portion,  at  the  same 
time  with  oaaification  in  the  vectebrs. 

ArttadaiiaM.—V/ilh  ni  bones  ;  two  of  the  cranium,  the  sphenoid 
and  ethmoid  ;  and  four  of  the  face,  the  superior  maxillary,  inferior 
lorlnnated  bone,  yomer,  and  the  palate  bone  of  the  opposite  aide. 

JUadanait  of  Muadri. — To  /our ;  the  tenaor  palali,  aajgos  utuIce, 
internal  and  eitemal  pterygoid. 

Infbiiior  titubjnated  bonbs. — The  inferior  turbinated  or  apongy 
bone,  is  a  thin  layer  of  light  and  porous  bone,  attached  to  the  ctiata 
lurbinalia  interior  of  the  inner  wall  of  the  naies,  and  projecting  in- 
wards towards  the  septum  narium.  The  inferior  turbinated  bone  ia 
broad  in  front,  nairow  and  tapering  behind,  and  slightly  curled  upon 
itself,  so  as  to  bear  some  resemblance  to  one  valve  of  a  bivalve  shell, 

■  The  perpendiculHr  j^Me  of  the  palste  bone  seen  upon  its  attrwl  or  Bpheno> 
maiiilar)r  turfsce.  1 ,  The  rmwli  sut&«  of  this  plUe,  which  srlicuUtes  nvith 
the  aupmor  muiUijj  bone  sodbomidi  cbsaDtrum.  9.  The  posterior  pajatine 
canal,  conipleted  by  the  tubennEtr  of  the  auperior  mkiillBiy  bone  snd  ptoygiud 
proceo.  The  rsugb  imfice  to  Uie  left  of  the  canil  (9)  sniculstea  wilh  the 
Intemsl  nteiTgDid  plUe.  9.  The  apheDO-pnluine  notch,  t,  i,  6.  lie  orbiul 
pofdon  fa  the  prjpendicular  piste,     4,  The  injieno-muillaiy  facet  of  this  por- 
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hence  its  designation  conMa  infirior.  The  hone  piesents  for  ezaminar 
tion  a  convex  and  concave  sui&ce,  and  a  superior  and  inferior  horder. 
The  convex  surface  looks  inwards  and  upward,  and  forms  the  inferior 
boundary  of  the  middle  meatus  nans  ;  it  is  marked  by  several  longi- 
tudinal grooves  for  branches  of  the  sphenopalatine  nerve  and  artery. 
The  concave  surface  looks  downwards  and  outwards,  and  constitutes 
tiie  roof  of  the  inferior  meatus.  The  superior  horder  is  irregular ;  it 
is  attached  to  the  crista  turbinalis  inferior  of  the  superior  maxillary 
bone  in  front,  to  the  same  crest  on  the  palate  bone  behind,  and  be- 
tween those  attachments  gives  off  two,  and  sometimes  three,  thin  and 
laminated  processes.  The  most  anterior  of  these  processes,  processus 
lachr^fnuUis,  articulates  with  the  lachrymal  bone,  and  assists  in  com- 
pleting the  nasal  duct  The  middle  process,  processus  maxiUaris^  de- 
scends and  assists  in  closing  the  antrum  maxillare ;  while  the  posterior, 
processus  ethmoitlalis,  which  is  often  wanting,  ascends  towards  the 
ethmoid  bone,  and  also  takes  part  in  the  closure  of  the  antrum  maxil- 
lare. The  inferior  border  is  rounded,  and  thicker  than  the  rest  of  the 
bone. 

Development, — By  a  single  centre  which  appears  at  about  the  middle 
of  the  first  year. 

It  affords  no  attachment  to  muscles. 

ArticulaUons. — Wiihfour  bones  ;  the  ethmoid,  superior  maxillary, 
lachrymal,  and  palate. 

Vomer. — The  vomer  is  a  thin  quadrilateral  plate  of  bone,  forming 
the  posterior  and  inferior  part  of  the  septum  of  the  nares. 

The  superior  border  is  broad  and  expanded  to  articulate,  in  the 
middle  with  the  under  surfiace  of  the  body  of  the  sphenoid,  and  on 
each  side  with  the  processus  vaginalis  of  the  pterygoid  process.  The 
anterior  part  of  this  border  is  hoUowed  into  a  sheath  for  the  reception 
of  the  rostrum  of  the  sphenoid.  The  inferior  horder  is  thin  and 
irregular,  and  is  received  into  the  grooved  summit  of  the  crista  nasalis. 
The  posterior  border  is  sharp  and  free  and  forms  the  posterior  division 
of  the  two  nares.  The  arderior  border  is  more  or  less  deeply  grooved 
for  the  reception  of  the  central  lamella  of  the  ethmoid  and  cartilage  of 
the  septum.  This  groove  is  an  indication  of  the  early  constitution  of 
the  bone  of  two  lamellae,  united  at  the  inferior  border.  The  vomer  not 
unfrequently  presents  a  convexity  to  one  or  the  other  side,  generally 
it  is  said,  to  the  left. 

Development. — By  a  single  centre,  which  makes  its  appearance  at 
the  same  time  with  those  of  the  vertebrae.  Ossification  begins  from 
below  and  proceeds  upwards.  At  birth  the  vomer  presents  the  form 
of  a  trough  in  the  concavity  of  which  the  cartilage  of  the  septum  nasi 
is  placed  ;  it  is  this  disposition  which  subsequently  enables  the  bone 
to  embrace  the  rostrum  of  the  sphenoid. 

The  vomer  has  no  muscles  attached  to  it. 

ArUadaUons. — With  six  bones ;  the  sphenoid,  ethmoid,  two  superior 
maxillary,  and  two  palate  bones,  and  with  the  cartilage  of  the  septum. 
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Inferior  maxillary  bonb. — The  lower  jaw  is  the  arch  of  bone 
which  contains  the  in;ferior  teeth  ;  it  is  diyisible  into  a  horizontal 
portion  or  body,  and  a  perpendicular  portion,  the  ramus,  at  each 
side. 

Upon  the  external  surface  of  the  body  of  the  bone,  at  the  middle 
line,  and  extending  from  between  the  two  first  incisor  teeth  to  the 
chin,  is  a  slight  ridge,  crista  tnentalist  which  indicates  the  point  of 
conjunction  of  the  lateral  halves  of  the  bone  in  the  young  subject,  the 
symphysis.  Immediately  external  to  this  ridge  is  a  depression  which 
gives  origin  to  the  depressor  labii  inferioris  muscle ;  and  corresponding 
with  the  root  of  the  lateral  incisor  tooth,  another  depression,  the 
indsioe  fossa,  for  the  levator  labii  inferioris.  Further  outwards  is  an 
oblique  opening,  the  mental  foramen,  for  the  exit  of  the  inferior  dental 
nerve  and  artery,  and  below  this  foramen,  the  commencement  of  an 
oblique  ridge  which  runs  upwards  and  outwards  to  the  base  of  the 
coronoid  process  and  gives  attachment  to  the  depressor  anguli  oris, 
platysma  myoides,  and  buccinator  muscles.  Near  to  the  posterior 
part  of  this  sur&ce  is  a  rough  impression  made  by  the  maraeter 
musde ;  and  immediately  in  front  of  this  impression,  a  groove  may 
occasionally  be  seen  for  the  fcicial  artery.  The  projecting  tuberosity 
at  the  posterior  extremity  of  the  lower  jaw,  at  the  point  where  the 
body  and  ramus  meet,  is  the  angle. 

Upon  the  internal  surface  of  the  body  of  the  bone  at  the  symphysis, 
are  two  small  pointed  tubercles ;  immediately  beneath  these,  two  other 
tubercles  less  marked  and  pointed,  beneath  them  a  ridge,  and  beneath 
the  ridge  two  rough  depressions  of  some  size.  These  four  points  give  at- 
tachment from  above  downwards  to  the  genio-hyo-glossi,  genio-hyoidei, 
part  of  the  mylo-hyoidei  and  to  the  digastric  muscles.  Running  out^ 
wards  into  the  body  of  the  bone  from  the  above  ridge  is  a  prominent  line, 
the  mylo-hyoidean  ridgcy  which  gives  attachment  to  the  mylo-hyoideus 
muscle,  and  by  its  extremity  to  the  pterygo-maxillary  ligament  and 
superior  constrictor  muscle.  Immediately  above  the  ridge,  and  by 
the  side  of  the  symphysis,  is  a  smooth  concave  sur&ce,  which  coi^ 
responds  with  the  sublingual  gland  ;  and  below  the  ridge,  and  more 
externally,  a  deeper  fossa  for  the  submaxillary  gland. 

The  superior  border  of  the  body  of  the  bone  is  the  alveolar  process, 
furnished  in  the  adult  with  alveoli  for  sixteen  teeth.  The  inferior 
border  or  base  is  rounded  and  smooth  ;  thick  and  everted  in  front  to 
form  the  chin,  and  thin  behind  where  it  merges  in  the  angle  of  the 
bone. 

The  ramus  is  a  strong  square-shaped  process,  differing  in  direc- 
tion at  various  periods  of  life ;  thus,  in  the  foetus  and  in&nt,  it 
is  almost  parallel  with  the  body ;  in  youth  it  is  oblique,  and  gradually 
increases  in  the  vertical  direction  until  manhood;  in  old  age,  after 
the  loss  of  the  teeth,  it  again  declines  and  assumes  the  oblique 
direction.  Upon  its  external  surface  it  is  rough,  for  the  attachment  of 
of  the  masseter  muscle  ;  and  at  the  junction  of  its  posterior  border 
with  the  body  of  the  bone,  is  a  rough  tuberosity,  the  angle  of  the 


lower  jaw.  which  givei  attschment  by  its  inner  margin  to  the  rtylo- 
Tn«irillnfy  ligament. 

The  upper  eitremity  of  the  ramua  preient»  two  procesiei,  »eparaled 
b;  a  concave  sweep,  the  lignioid  notch.     The  (Ulterior  is  the  OffroRDii' 
proetati    it  ii    sharp   and 
pointed,  and  f^vea  attach- 


T  border  of  (he  c 
noid  proceaa  is  grooved  at 
tta  lower  pKt  (ot  the  bnc- 
dnator  muade,  The  poBte- 
rioT  proceu  is  the  cmdglt 
of  the  lower  }aw,  which  is 
flattened  from  before  back- 
wards, obliqae  in  direction, 
and  smooth  upon  its  upper 


Btriction  aronnd  the  base  of 

the  condyle  is  its  neck,  into  which  is  iDserted  the  external  pterygoid 

muscle.    The  ugmoid  notch  is  crossed  by  the  masseteric  artery  and 

■  The  nUraal  tarfaoe  ol  the  ramus  i>  marked  near  its  centre  by  a 
large  obliqae  fbrameo,  the  iaferior  denial,  for  the  entrance  of  the 
inferior  dental  artery  and  nene  into  the  dental  canal.  Boanding  this 
opening  is  a  sharp  margin,  to  which  is  attached  the  internal  lateral 
ligament,  and  pasiing  downwards  fnim  the  opening  a  narrow  grooTe 
which  lodges  the  mylo-hyotdean  nerve  with  a  small  artery  and  Tein. 
To  the  nneien  >ui&ce  above,  and  in  front  of  the  inferior  dental  fora- 
Bun,  is  attached  the  temporal  muscle,  and  to  that  below  it  the  internal 
pterygoid.  The  internal  sarfece  of  the  neck  of  the  condyle  gives  at- 
tachment to  the  external  pterygoid  muscle  ;  and  the  angle  to  the 
itylo-maiiliary  ligament 

DmeUpmail.—Bj  luro  centres  ;  one  for  each  lateral  half,  the  two 
aides  meeting  at  the  symphysis,  where  they  become  united.  The 
lower  jaw  is  the  earliest  of  the  bones  of  the  skeleton  to  exhibit  ossifi- 
cation, with  the  exception  of  the  clavicle  ;  ossific  union  of  the  sym- 
physis takes  place  during  the  firat  year. 

*  lilt  lown  jaw.  ].  The  body.  1.  The  ismiu.  a.  The  qmphyrit,  4. 
The  fijHa  tor  tie  depressor  libu  iofertoris  muiolt.  i.  The  mentsl  foremen. 
A-  Tbt  enerail  obUqOB  ridae.  7.  The  poove  for  the  ^cisl  ortcTy ;  the  dtua- 
tioaofl^  groove  Is  DuriEed  bj  s  Dotcb  m  the  bone  a  little  in  front  of  tbeouRi- 
btr.  8.  The  angls.  0.  The  egnmiil)r  of  the  loyla-byindeu  ridge.  ID.  Tbe 
coffOMld process.  11.  "^evroAjU,  IS-  Tlie ngnioid notch-  IS.  Theioferior 
■— --'  ' 'i,  TT»e  niTlO'hjmdean  groove.    IS.  The  sKeolsr  procen- 
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AfHeulatUms* — With  the  glenoid  fossae  of  the  two  temporal  bones, 
through  the  medium  of  a  fibro-cartilage. 

AUackment  of  Musdes* — To  fourteen  pairs  ;  by  the  external  surface 
commencing  at  the  symphysis,  and  proceeding  outwards,  —  levator 
labii  inferioris,  depressor  labii  inferioris,  depressor  anguli  oris,  pla- 
tysma  myoides,  buccinator,  and  masseter ;  by  the  internal  sur£Eu;e  also 
commencing  at  the  symphysis,  the  genio-hyo-glossus,  genio-hyoideus, 
mylo-hyoideus,  digastncus,  superior  constrictor,  temporal,  external 
pterygoid,  and  internal  pterygoid. 

Table  shewing  the  Points  of  Development,  Articulations,  and  Attach- 
ment of  Muscles,  of  the  Bones  of  the  Head. 


Attachment  of 

Occipital 
Parietal     . 

Development. 

7 
1 

Articulation 
6 
5 

s,         mttades. 
13  pairs. 
1  muscle* 

Frontal      . 
Temporal  . 
Sphenoid   . 
Ethmoid    . 

2 
5 

12 
3 

12 
5 

12 
13 

3  pairs. 
14  muscles. 
]  2  pairs, 
none. 

Nasal 

1 

4 

none. 

Superior  maxillary 

Lachrymal 

Malar 

6 

9 
4 
4 

9  muscles. 
1      ib. 
5      ib. 

Palate 

6 

4      ib. 

Inferior  turbinated 

4 

none. 

Vomer 

6 

none. 

Lower  jaw 

!          2 

2 

1 4  pairs. 

SUTURE 

8. 

The  bones  of  the  cranium  and  face  are  connected  with  each  other  by 
means  of  sutures  (sutura,  a  seam),  of  which  there  are  four  principal 
varieties, — serrated,  squamous,  harmonia,  and  schindylesis. 

The  serrated  suture  is  formed  by  the  union  of  two  borders  possessing 
serrated  edges,  as  in  the  coronal,  sagittal,  and  lambdoid  sutures.  In 
these  sutures  the  serrations  are  formed  almost  wholly  by  the  external 
table,  the  edges  of  the  internal  table  l3ring  merely  in  apposition. 

The  squamous  suture  (squama,  a  scale)  is  formed  by  the  overlapping 
of  the  bevelled  edges  of  two  contiguous  bones,  as  in  the  articulation 
between  the  temporal  and  lower  border  of  the  parietal.  In  this  suture 
the  approximated  siir£aces  are  roughened,  so  as  to  adhere  mechanically 
with  each  other. 

The  hamwma  suture  {&ft7v^  to  adapt)  is  the  simple  apposition  of 
contiguous  sur&ces,  the  sur&ces  being  more  or  less  rough  and  reten- 
tive. This  suture  is  seen  in  the  connection  between  the  superior 
maxillary  bones,  or  of  the  palate  processes  of  the  palate  bones  with 
each  other. 
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The  stAindplesia  suture  (^x^'i^^'i^'fy  &  fissure)  is  the  reception  of 
one  bone  into  a  sheath  or  fissure  of  another,  as  occurs  in  the  articula- 
tion of  the  rostrum  of  the  sphenoid  with  the  vomer,  or  of  the  latter 
with  the  perpendicular  lamella  of  the  ethmoid,  and  with  the  crista 
nasalis  of  the  superior  mamillary  and  palate  bones. 

The  serrated  suture  is  formed  by  tiie  interlocking  of  the  radiating 
fibres  along  the  edges  of  the  fiat  bones  of  the  cranium  during  growth. 
When  this  process  is  retarded  in  the  infiint  by  over  distention  of  the 
head,  as  in  hydrocephalus,  and  sometimes  without  any  such  apparent 
cause,  distinct  ossific  centres  are  developed  in  the  interval  between  the 
edges  ;  and,  being  surrounded  by  the  suture,  form  independent  pieces, 
which  are  called  ossa  iriqueti^  or  ossa  Wormiana.  In  the  lambdoid 
suture  there  is  generally  one  or  more  of  these  bones ;  and,  in  a  beauti- 
ful adult  hydrocephalic  skeleton  in  the  possession  of  Mr.  Liston,  there 
are  upwards  of  one  hundred. 

The  eoronal  suture  (fig.  28)  extends  transversely  across  the  vertex 
of  the  skull,  from  the  upper  part  of  the  greater  wing  of  the  sphenoid 
to  the  same  point  on  the  opposite  side ;  it  connects  the  frontal  with 
the  parietal  bones.  In  the  formation  of  this  suture  the  edges  of  the 
articulating  bones  are  bevelled,  so  that  the  parietal  rest  upon  the 
frontal  at  each  side,  and  in  the  middle  the  frontal  rests  upon  the 
parietal  bones ;  they  thus  afford  each  other  mutual  support  in  the 
consolidation  of  the  skull. 

The  sagUtcU  suture  (fig.  28)  extends  longitudinally  backwards 
along  the  vertex  of  the  skull,  from  the  middle  of  the  coronal  to  the 
apex  of  the  lambdoid  suture.  It  is  very  much  serrated,  and  serves  to 
unite  the  two  parietal  bones.  In  the  young  subject,  and  sometimes 
in  the  adult,  this  suture  is  continued  through  the  middle  of  the  frontal 
bone  to  the  root  of  the  nose,  under  the  name  of  the  frontal  suture. 
Ossa  triquetra  are  sometimes  found  in  the  sagittal  suture. 

The  lambdoid  suture  is  named  frt>m  some  resemblance  to  the  Greek 
letter  A,  consisting  of  two  branches,  which  diverge  at  an  acute  angle 
from  the  extremity  of  the  sagittal  suture.  This  suture  connects  the 
occipital  with  the  parietal  bones.  At  the  posterior  and  inferior  angle 
of  the  pariettd  bones,  the  lambdoid  suture  is  continued  onwards  in  a 
curved  direction  into  the  base  of  the  skull,  and  serves  to  unite  the 
occipital  bone  with  the  mastoid  portion  of  the  temporal,  under  the 
name  of  the  additamenium  sutura  Utmhdoidcdis.  It  is  in  the  lambdoid 
suture  that  ossa  triquetra  occur  most  frequently. 

The  squamous  suture  (fig.  28)  unites  the  squamous  portion  of  the 
temporal  bone  with  the  greater  ala  of  the  sphenoid  and  with  the 
parietal,  overlapping  the  lower  border  of  the  latter.  The  portion  of 
the  suture  which  is  continued  backwards  from  the  squamous  portion 
of  the  bone  to  the  lambdoid  suture,  and  connects  the  mastoid  portion 
with  the  posterior  inferior  angle  of  the  parietal,  is  the  additamentum 
sutura  squamosie* 

The  aidditamentum  suturse  lambdoidalis  and  additamentum  suturae 
squamosae,  constitute  together  the  mastoid  suture* 


Acrou  the  upper  part  af  Che  bee  ia  ui  iiregnlBi  Batnie,  the  Inau- 
HTK,  which  coDnecli  the  frontal  bone  with  the  nanl,  saperiot  maoUBiy, 

Me  too  iminiportant  to  dewrre  particalu  munei  or  deacription. 


The  ■knll,  conndered  u  a  whole,  U  diiiiihle  into  four  regioaB, — ■ 
•nperior  region,  or  Tertex  ;  a  Uteial  region  i  tn  inferior  region,  oc 
base ;  and  an  anterior  region,  the  face. 


N,  or  veilei  of  tbe  akull,  ia  bounded  anteriorly 
■i  ;  on  each  tide  bj  (he  temporal  ridgea  and 
i  behind  by  the  Hoperior  curved  line  of  the 

*  A  front  vicv  of  the  ihill.  1.  The  fronal  portion  of  the  (rontBl  bone. 
The  a,  imiuediRtely  oyer  [he  root  of  the  noM,  rrfsra  to  llie  nun]  tuberOHtTi 
the  3,  otBT  the  orlHt,  to  the  >upra-orbilBj  ridge.  4,  The  optic  (oMmeo.  S,  The 
sphenoidal  «Miire.  8  The  »pheno-nuuill«ry  fluure.  7- The  InchiymBl  fiUKiD 
the  lochr^mL]  bone,  tbe  coinmeacement  of  the  tli4b1  duct.  The  finra  4,  a,  6, 
7,  i«  nithbi  the  orhit.  B,  The  opening  of  the  Hiterior  nurci,  div&ed  Into  tw) 
parti  by  the  vameri  the  number  i>  placed  upon  the  Istler.  B.  The  infta-orbitij 

mental  funmen.  19.  The  ninui  of  the  Wer  jaw.  It.  The  parietal  bone. 
IS.  The  coronal  luture.  16.  The  lemponl  bone.  ij.  The  iquaiiioiu  nituie. 
IS.  The  upper  part  of  the  great  aU  oT  the  apbenoid  hone.  10.  The  eommeoce' 
ment  of  the  temporal  lidEe.  BO.  The  tygomi  of  the  temponl  bone,  uniting 
to  Eono  the  irguoatic  arch.    31  ■  The  Duutoid  proceaa. 


ocdpital  bone  and  occipital  protuberance.  It  a  croeud  transTenely 
by  tils  coronal  antnre,  and  marked  from  before  backward*  by  the 
■agittsi,  which  teiminates  pogleriorly  in  the  lambdoid  suture.     Near 


the  paattjrioi  extremity  of  the  region,  and  on  each  side  of  the  sagittal 
■Dture,  i»  the  parietal  forainen. 

Upon  the  tnner,  oi  aerebral  mr/ace  of  this  region  is  a  Bhallov 
groove,  extending  along  the  middle  liue  from  before  backwards,  for 
the  saperioT  longitudinal  sinns  ;  on  either  side  of  this  groove  are 

*  The  cerebnl  mrfBceof  the  base  of  the  ■kutl.  1.  One  lide  of  the  Ulterior 
fnHS ;  the  huedIkt  is  placed  on  Che  roof  of  the  orbiC,  formed  hj  the  orbitU 

1^.    4.  The  fonmtn oeeum,    I.  Tb«  cnbiifonu  iBmeUsoftheethmoid,    6. 

pmceu,  g.  The  carotid  grooie  upon  the  tide  of  tbe  icIIb  turcio.  for  the  In- 
teruKl  cnrotid  uter^  and  civemoui  tinui.  10,  II,  13.  The  middle  foui  of 
fbe  hue  of  llie  ikuU.  16.  Mubi  the  great  sis  of  the  ajihtuoid.  11.  The 
■quamounpottionof  the  temporal  bone,  la.  The  petnnu  portiDD  of  the  tem- 
poiml.     13.  The  Bella  turcica       14.  The  haeilar  portion  of  the  sphenoid  and 

dint^  procenCB.  lA  The  forameo  fotuodum.  1&.  Hie  forameD  o^e.  1?. 
The  forsmeD  ■pmotum ;  the  email  imgulBr  opening  between  17  and  13  it  the 
luiitiii  Fallopii.  IS.  Tlie  poateriar  foHS  of  the  bate  of  Che  ikull.  ig,  ig.  The 
poore  for  cbe  UtersJ  lioua.  30.  Hk  ridge  upon  the  ocd^ntal  bone,  vhich  fivet 
■ctKhmeit  to  the  bli  cerelielli.    31.  The  Ibnmen  magnum,    u.  The  meatus 
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seTenil  unall  fossae  for  the  Pacchionian  bodies,  and  farther  ontwards 
digital  fossae  corresponding  with  the  convexities  of  the  conrolutions 
and  numerous  ramified  markings  for  lodging  the  branches  of  the 
arteria  meningea  media. 

The  LATERAL  REGION  of  the  skuU  is  divisible  into  three  portions ; 
temporal,  mastoid,  and  sEygomatic. 

The  temporal  portion,  or  temporal  fossa,  is  bounded  above  and 
behind  by  the  temporal  ridge,  in  front  by  the  external  angular  process 
of  the  £ix)ntal  bone  and  by  the  malar  bone,  and  below  by  the  zygoma. 
It  is  formed  by  part  of  the  frontal,  great  wing  of  the  sphenoid,  parietal, 
squamous  portion  of  the  temporal,  malar  bone  and  zygoma,  and  lodges 
the  temporal  muscle  with  the  deep  temporal  arteries  and  nerves. 

The  mastoid  portion  is  rough,  for  the  attachment  of  muscles.  Upon 
its  posterior  part  is  the  mastoid  foramen,  and  below,  the  mastoid  pro- 
cess. In  front  of  the  mastoid  process  is  the  external  auditory  fora- 
men, surrounded  by  the  external  auditory  process  ;  and  in  front  of  this 
foramen  the  glenoid  cavity,  bounded  above  by  the  middle  root  of  the 
zygoma  and  in  front  by  its  tubercle. 

The  zyffomaiic  portion,  or  fossa,  is  the  irregular  cavity  below  the 
zygoma,  bounded  in  front  by  the  superior  maxillary  bone,  inter- 
nally by  the  external  pterygoid  plate,  above  by  part  of  the  great 
wing  of  the  sphenoid  and  squamous  portion  of  the  temporal  bone,  and 
by  Sie  temporal  fossa,  and  externally  by  the  zygomatic  arch  and  ramus 
of  the  lower  jaw.  It  contains  the  external  pterygoid,  with  part  of  the 
temporal  and  internal  pterygoid  muscle,  and  the  internal  maxillary 
artery  and  inferior  maxillary  nerve,  with  their  branches.  At  the 
bottom  of  the  zygomatic  fossa  are  two  fissures,  the  spheno- maxillary 
and  the  pterygo-maxiUary.  The  spheno-maxillary  fssure  is  horizontal 
in  direction,  opens  into  the  orbit,  and  is  situated  between  the  great 
ala  of  the  sphenoid  and  the  superior  maxillary  bone.  It  is  completed 
externally  by  the  malar  bone.  The  pterygo-mancUlary  fissure  is  verti- 
cal, and  descends  at  right  angles  from  the  extremity  of  the  preceding. 
It  is  situated  between  the  pterygoid  process  and  the  tuberosity  of  the 
superior  maxillary  bone,  and  transmits  the  internal  maxiUary  artery. 
At  the  angle  of  junction  of  these  two  fissures  is  a  small  cavity,  the 
spheno-maxiUary  fossa,  bounded  by  the  sphenoid,  palate,  and  superior 
maxillary  bones,  in  which  are  seen  the  openings  of  five  foramina, — 
the  foramen  rotundum,  spheno-palatine,  pterygo-palatine,  posterior 
palatine,  and  Vidian.  It  lodges  MeckePs  ganglion  and  the  termina- 
tion of  the  internal  maxillary  artery. 

The  BASE  OF  THE  SKULL  presents  an  internal  or  cerebral,  and 
an  external  or  basilar  sur&ce. 

The  cerebral  surface  is  divisible  into  three  parts,  which  are  named 
the  anterior,  middle,  and  posterior  fossa  of  the  base  of  the  cranium. 
The  anterior  fossa  is  somewhat  convex  on  each  side,  where  it  cor- 
responds with  the  roo&  of  the  orbits  ;  and  concave  in  the  middle,  in 
the  situation  of  the  ethmoid  bone  and  the  anterior  part  of  the  body  of 
the  sphenoid.     The  latter  and  the  lesser  wings  constitute  its  posterior 
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bonndaiy.  It  supports  the  anterior  lobes  of  the  cerebrum*  In  the 
middle  Hne  of  this  fossa,  at  its  anterior  part,  is  the  crista  gaUt,  im- 
mediately in  front  of  this  process,  the  foramen  cacum^  and  on  each 
side  the  cribriform  piaU,  with  its  foramma,  for  the  transmission  of  the 
filaments  of  the  ol&ctory  and  nasal  branch  of  the  ophthalmic  nerve. 
Farther  back  in  the  middle  line  is  the  processus  olivaris,  and  on  the 
aides  of  this  process  the  optic  foramina^  anterior  and  middle  clinoid 
processes^  and  vertical  grooves  for  the  internal  carotid  arteries. 

The  middle  fossa  of  the  base,  deeper  than  the  preceding,  is  bounded 
in  front  hj  the  lesser  wing  of  the  sphenoid  ;  behind,  by  the  petrous 
portion  of  the  temporal  bone  ;  and  is  divided  into  two  lateral  parts  by 
the  sella  turcica.  It  is  formed  by  the  posterior  part  of  the  body, 
great  ala,  and  spinous  process  of  the  sphenoid,  and  by  the  petrous  and 
squamous  portion  of  the  temporal  bones.  In  the  centre  of  this  fossa 
is  the  sella  turcica  which  lodges  the  pituitary  gland,  bounded  in 
front  by  the  anterior  and  middle  and  behind  by  the  posterior  dinoid 
processes.  On  each  side  of  the  sella  turcica  is  the  carotid  groove 
for  the  internal  carotid  artery,  the  cavernous  plexus  of  nerves,  the 
cavernous  sinus,  and  the  orbital  nerves,  and  a  Httle  farther  outwards 
the  following  foramina  from  before  backwards,  sphenoidal  fissure  (forar 
men  lacerum  anterius)  for  the  transmission  of  the  third,  fourth,  three 
branches  of  the  ophthalmic  division  of  the  fifth,  and  the  sixth  nerve, 
and  ophthalmic  vein  ;  foramen  rotundum^  for  the  superior  maxillary 
nerve  ;  foramen  ovcdfi,  for  the  inferior  maxillary  nerve,  arteria  menin- 
gea  parva,  and  nervus  petrosus  superficialis  minor  ;  foramen  spinosum^ 
for  the  arteria  meningea  media ;  foramen  lacerum  basis  cranii^  which 
gives  passage  to  the  internal  carotid  artery,  carotid  plexus,  and 
petrosal  branch  of  the  Vidian  nerve.  *0n  the  anterior  surface  of  the 
petrous  portion  of  the  temporal  bone  is  a  groove,  leading  to  a  fissured 
opening,  the  hiatus  FaUopii,  for  the  petrosal  branch  of  the  Vidian 
nerve  ;  and  immediately  beneath  this  a  smaller  foramen,  for  the 
nervus  petrosus  superficidis  minor.  Towards  the  apex  of  this  portion 
of  bone  is  the  notch  for  the  fifth  nerve,  and  below  it  a  slight  depres- 
sion for  the  Casseiian  ganglion.  Farther  outwards  is  the  eminence 
which  'marks  the  position  of  the  perpendicular  semi-circular  canal. 
Proceeding  from  the  foramen  ^pinosum  are  two  grooves  which  indicate 
the  course  of  the  trunks  of  the  arteria  meningea  media.  The  whole 
ibssa  lodges  the  middle  lobes  of  the  cerebrum. 

The  posterior  fossct,  larger  than  the  other  two,  is  formed  by  the 
occipital  bone,  by  the  petrous  and  mastoid  portion  of  the  temporals, 
and  by  a  small  part  of  the  sphenoid  and  parietals.  It  is  bounded  in 
front  by  the  upper  border  of  the  petrous  portion  and  dorsum  ephippii, 
and  along  its  posterior  circumference  by  the  groove  for  the  lateral 
sinuses ;  it  gives  support  to  the  pons  Varolii,  medulla  oblongata  and 
cerebellum.  In  the  centre  of  this  fossa  is  the  foramen  magnum  bound- 
ed  on  each  side  by  a  rough  tubercle,  which  gives  attachment  to  the 
odontoid  ligament,  and  by  the  anterior  condyloid  foramen.  In  front 
of  the  foramen  magnum  is  the  concave  surface  (divus  Blumenbachii) 


which  Bupporta  the  medulla  obloi^Bta  Mid  poDi  Varolii,  aod  on  e*eb 
tide  the  folIanrlDg  (bromina  Snna  hetoie  backwudt.  The  Meraal 
audHory  •foramen,  for  the  auditory  and  &cial  oerye  and  aaditmj 
«tei7  ;  behind,  and  eitemol  ta  thii  is  a  imall  foiBmeD  leading  into 


the  aquadiKtM  vettiUdi ;  and  below  it,  partlj  conceited  by  the  edge  aS 
the  petTDDs  bone,  the  ogitadu^iH  cochlea ;  next,  a  long  fiieure,  th« 
Jbramen  lacerma  potieriia,  or  jugulai:  foranien,  giving  pawoge  ax- 

•  The  eitemil  or  barilu  aurfliM  of  tUe  bue  of  the  iknU.  ),  1.  The  hvd 
palate.  The  figures  on  placed  upon  tlie  pilue  procenea  of  the  aapefioT  iuax> 
illaiT  boncB.  9.  The  incuire,  or  ulenor  palatine  fgramen.  3.  The  palate 
pioefu  of  the  palate  bone.  The  lu^  opemo;  near  the  Bgune  ia  the  poaterior 
nalaUne  foramen,    t.  The  palate  apine  ;  the  curved  line  npon  which  the  niim- 

Kleriornues.    6.  The  internal  ntcTyifoifl  plate.    7.  The  Kajimri  foaaa.    9. 
:  eitemal  pterygoid  plate.     The  interval  between  8  and  9  (nght  ude  of  the 
flguK;.  u  ilie  pterygoid  foua.    s.  The  ijgomatic  foaaa.    10.  The  baailar  pro- 


nie^ramen  tpinoium.    It.  The  glenoid  foua.    II.   Theraealua 
16.  The  fomnen  laceruv  anteriua  bavi  crapii.    17.  Tlie 


of  the  left  aide.    IS,  The  fonmen  laceruin  poateriu, 
&.  The  atyloid  pnceH.    Sd.  The  Btylo-maatoid  fora- 


poaterior 


toid  pioeeu.    22.  One  of  the  condylei  of  the 
condyloid  t^Maa. 
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temally  to  the  commencement  of  the  internal  jngnlar  Tein  find  in- 
ternally to  the  eighth  pair  of  nerres.  Converging  towards  this  fora- 
men from  behind  is  the  deep  groove  for  the  lateral  sinus,  and  from  the 
front  the  groove  for  the  inferior  petrosal  sinus. 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  which  gives 
attachment  to  the  falz  cerebelli,  and  divides  the  two  inferior  fossae  of 
the  occipital  bone  ;  and  above  the  ridge  is  the  internal  occipital  pro- 
tuberance and  the  transverse  groove  lodging  the  latent  sinus. 

The  external  surface  of  the  base  of  the  skull  is  extremely  irregular. 
From  before  backwards  it  is  formed  by  the  palate  processes  of  the 
superior  maxillary  and  palate  bones  ;  the  vomer  ;  pterygoid,  spinous 
processes,  and  part  of  the  body  of  the  sphenoid  ;  under  surfece  of  the 
squamous,  petrous,  and  mastoid  portion  of  the  temporals  ;  and  by  the 
occipital  bone.  The  palate  processes  of  the  superior  maxillary  and 
palate  bones  constitute  the  h^  palate,  which  is  raised  above  the  level 
of  the  rest  of  the  base,  and  is  surrounded  by  the  alveolar  processes 
containing  the  teeth  of  the  upper  jaw.  At  the  anterior  extremity  of 
the  hard  palate,  and  directly  behind  the  front  incisor  teeth,  is  the 
anterior  palatine  or  incisive  foramen,  the  termination  of  the  anterior 
palatine  canal,  which  contains  the  naso-palatine  ganglion,  and  tran»* 
mits  the  anterior  palatine  nerves.  At  the  posterior  angles  of  the 
palate  are  the  posterior  palatine  foramina,  for  the  posterior  palatine 
nerves  and  arteries.  Passing  inwards  from  these  foramina  are  the 
trcmsverse  ridges  to  which  are  attached  the  expansions  of  the  tensor 
palati  muscles,  and  at  the  middle  line  of  the  posterior  border  the  palate 
spine  which  gives  origin  to  the  azygos  uvulae.  The  hard  palate  is 
marked  by  a  crucial  suture,  which  distinguishes  the  four  processes  of 
which  it  is  composed.  Behind,  and  above  the  hard  palate,  are  the 
posterior  nares,  separated  by  the  vomer,  and  bounded  on  each  side  by 
the  pterygoid  processes.  At  the  base  of  the  pterygoid  processes  are 
the  pterygo-palaHne  canals.  The  internal  pterygoid  plate  is  long  and 
narrow,  terminated  at  its  apex  by  the  hamidar  process,  and  at  its 
base  by  the  scaphoid  fossa.  The  external  plate  is  broad  ;  the  space 
between  the  two  is  the  pterygoid  fossa;  it  contains  part  of  the  internal 
pterygoid  muscle,  and  the  tensor  palati.  Externally  to  the  external 
pterygoid  plate  is  the  zygomatic  fossa.  Behind  the  nasal  fossae,  in  the 
middle  line,  is  the  under  sur&ce  of  the  body  of  the  sphenoid,  and 
the  basilar  process  of  the  occipital  bone,  and,  still  further  back,  the 
foramen  magnum.  At  the  base  of  the  external  pterygoid  plate,  oiT 
each  side,  is  the  foramen  ovale ^  and  behind  this  the  foramen  spinosum 
with  the  prominent  spine  which  gives  attachment  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  laxator  tympani  muscle. 
Running  outwards  from  the  apex  of  the  spinous  process  of  the 
sphenoid  bone,  is  the  fissura  Glaseri,  which  crosses  the  glenoid 
fossa  transversely,  and  divides  it  into  an  anterior  smooth  surface, 
bounded  by  the  eminentia  articularis,  for  the  condyle  of  the  lower  jaw, 
and  a  posterior  rough  sur&ce  for  a  part  of  the  parotid  gland.  Behind 
the  foramen  ovale  and  spinosum,  is  the  irregular  fissure  between  the 
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BpinonB  process  of  the  sphenoid  bone  and  the  petrous  portion  of  th6 
temporal,  the  foramen  lacerum  anterius  basis  cranii,  wMch  lodges  the 
internal  carotid  artery  and  Eustachian  tube,  and  in  which  the  carotid 
branch  of  the  Vidian  nerve  joins  the  carotid  plexus.  Following  the 
direction  of  this  fissure  outwards  is  the  foramen  for  the  Eustachiaii  tube, 
and  that  for  the  tensor  tympani  muscle,  separated  from  each  other  by 
the  processus  cochleariformis.  Behind  the  fissure  is  the  pointed  pro- 
cess of  the  petrous  bone  which  gives  origin  to  the  levator  palati  muscle, 
and,  externally  to  this  process,  the  carotid  foramen  for  the  transmission 
of  the  internal  carotid  artery  and  the  ascending  branch  of  the  superior 
cervical  ganglion  of  the  sympathetic ;  and  behind  the  carotid  foramen, 
the  foramen  lacerum  posterius  and  jugular  fossa.  Externally,  and 
somewhat  in  front  of  the  latter,  is  the  styloid  process,  and  at  its  base 
the  vaginal  process.  Behind  and  at  the  root  of  the  styloid  process  is 
the  stylo-mastoid  foramen,  for  the  fecial  nerve  and  stylo-mastoid 
artery,  and  further  outwards  the  mastoid  process.  Upon  the  inner 
side  of  the  root  of  the  mastoid  process  is  the  digastric  fossa  ;  and  a 
little  ferther  intemaUy,  the  occipital  groove.  On  either  side  of  the 
foramen  magnum,  and  near  its  anterior  circumference,  are  the  con- 
dyles of  the  occipital  bone.  In  front  of  each  condyle,  and  piercing  its 
base,  is  the  anterior  condyloid  foramen  for  the  hypoglossal  nerve,  and 
directly  behind  the  condyle  the  irregular  fossa  in  which  the  posterior 
condyloid  foramen  is  situated.  Behind  the  foramen  mi^um  are  the 
two  curved  lines  of  the  occipital  bone,  the  spine,  and  protuberance, 
with  the  rough  surfaces  for  the  attachment  of  muscles. 

The  Facb  is  somewhat  oval  in  contour,  uneven  in  sur&ce,  and 
excavated  for  the  reception  of  two  principal  organs  of  sense, — the  eye 
and  the  nose.  It  is  formed  by  part  of  the  frontal  bone  and  by  the 
bones  of  the  &ce.  Superiorly  it  is  bounded  by  the  frontal  eminences ; 
beneath  these  are  the  superciliary  ridges,  converging  towards  the  nasal 
tuberosity ;  beneath  the  superciliary  ridges  are  the  supra-orbital  ridges, 
terminating  externally  in  the  external  border  of  the  orbit,  and  inter- 
nally in  the  internal  border,  and  presenting  towards  their  inner  third 
the  supra-orbital  notch,  for  the  supra-orbital  nerve  and  artery.  Be- 
neath the  supra-orbital  ridges  are  the  openings  of  the  orbits.  Between 
the  orbits  is  the  bridge  of  the  nose,  overarching  the  anterior  nares ;  and 
on  each  side  of  this  opening  the  canine  fossa  of  the  superior  maxillary 
bone,  the  infra-orbital  foramen,  and  still  fiirther  outwards  the  pro* 
minence  of  the  malar  bone  ;  at  the  lower  margin  of  the  anterior  nares 
is  the  nasal  spine,  and  beneath  this  the  superior  alveolar  arch  contain- 
ing the  teeth  of  the  upper  jaw.  Forming  the  lower  boundary  of  the 
face  is  the  lower  jaw,  containing  in  its  alveolar  process  the  lower 
teeth,  and  projecting  inferiorly  to  form  the  chin ;  on  either  side  of  the 
chin  is  the  mental  foramen.  If  a  perpendicular  line  be  drawn  from 
the  inner  third  of  the  supra-orbital  ridge  to  the  inner  third  of  the 
body  of  the  lower  jaw,  it  will  be  found  to  intersect  three  openings ; — 
the  supra-orbital,  infra-orbital,  and  mental,  each  giving  passage  to  a 
facial  branch  of  the  fifth  nerve. 
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The  orbits  are  two  quadrilateral  hollow  cones,  situated  in  the  upper 
part  of  the  &ce,  and  intended  for  the  reception  of  the  eye-halls,  with 
their  muscles,  vessels,  and  nerves,  and  the  lachrymal  glands.  The  cen- 
tral axis  of  each  orbit  is  directed  outwards,  so  that  the  axes  of  the  two 
continued  into  the  skull  through  the  optic  foramina,  would  intersect 
over  the  middle  of  the  sella  turcica.  The  superior  boundary  of  the 
erbit  is  formed  by  the  orbital  plate  of  the  frontal  bone,  and  by  part  of 
the  lesser  wing  of  the  sphenoid ;  the  inferior^  by  part  of  the  malar 
bone  and  by  the  orbital  processes  of  the  superior  maxillary  and  palate 
bone ;  the  internal  by  the  lachrymal  bone,  the  os  pliuium  of  the 
ethmoid  and  part  of  the  body  of  the  sphenoid  ;  and  the  external,  by 
the  orbital  process  of  the  malar  bone  and  the  great  ala  of  the  sphenoid  ; 
these  may  be  expressed  more  clearly  in  a  tabular  form : — 

Frontal. 
Sphenoid  (lesser  wing).    , 


Malar.  lAchrymal. 

Sphenoid  (greater  wing).  Orbit.  |     Ethmoid  (os  planum). 

Sphenoid  (oody). 


Malar. 

Superior  maxillary. 

Palate. 

There  are  nine  openings  communicating  with  the  orbit : — ^the  optiCf 
for  the  admission  of  the  optic  nerve  and  ophthalmic  artery  ;  the  sphe- 
noidal fissure,  for  the  transmission  of  the  third,  fourth,  the  three 
branches  ^f  the  ophthalmic  division  of  the  fifth  and  the  sixth  nerve, 
and  the  op)ithalmic  vein ;  the  spheno-maxiUary  fissure,  for  the  passage 
of  the' superior  maxillary  nerve  and  artery  to  iJie  opening  of  entrance 
of  the  infiro-othiiai  canal;  iemporo-vfuUar  foramina — two  or  three 
small  openings  in  the  orbital  process  of  the  malar  bone,  for  the  passage 
of  filaments  of  the  orbital  branch  of  the  superior  maxillary  nerve  ;  an- 
terior and  posterior  ethmoidal  foramina  in  the  sutiue  between  the  os 
planum  and  frontal  bone,  the  former  transmitting  the  nasal  nerve  and 
anterior  ethmoidal  artery,  and  the  latter  the  posterior  ethmoidal  artery 
and  vein  ;  the  opening  of  the  nasal  duct ;  and  the  supra-otintcU  notch, 
or  foramen,  for  the  supra-orbital  nerve  and  artery. 

• 

NASAL   FOSaS. 

The  nasal  fossae  are  two  irregular  cavities,  situate  in  the  middle  of 
the  fiice,  and  extending  &om  before  backwiurds.  They  are  bounded 
above  by  the  nasal  bones,  ethmoid,  and  sphenoid ;  below  by  the  palate 
processes  of  the  superior  maxiUary  and  palate  bones ;  externally  by  the 


npaiior  inaiiU«7,  lachrymal,  mferior  turbinated,  ethmoid,  palate,  hkI 
inlenial  pterygoid  phte  of  the  ■phenojd ;  and  thie  two  foBue  are  aepa- 
rated  b;  ^a  lomer  and  the  perpendicular  lamella  of  tbe  eUutund. 
Thete  may  be  man  clearly  expresMd  in  a  tabular  form : — 


Eacli  nasal  foaaa  i>  divided 
or  meaitaa,  b;  three  pnceBieE  of  bone,  which  project  from  its  outer 
wall,  the  inpeiior,  middle,  and  inierior  turbinated  bouea ;  the  mpe- 


mil  of  the l(ft  (iie».    1.  TheboDtilbone.    1,  Ths  Dial  tKinl.    : 
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rior  and  middle  tnrbinated  bones  being  processes  of  the  ethmoid,  and 
the  infmor  a  distinct  bone  of  the  &£e.  The  superior  meatus  occupies 
the  superior  and  posterior  part  of  each  fossa ;  it  is  situated  between  the 
superior  and  middle  turbinated  bones,  and  has  opening  into  it  three 
foramina,  viz,  the  opening  of  the  posterior  ethmoid  cella,  the  opening 
of  the  sphenoid  cells,  and  the  spheno-palatine  foramen.  The  middie 
nuatus  is  the  space  between  the  middle  and  inferior  turbinated  bones ; 
it  also  presents  three  foramina,  the  opening  of  the  frontal  sinuses,  of 
the  anterior  ethmoid  cells,  and  of  the  antrum.  The  largest  of  the 
three  passages  is  the  inferior  meatus,  which  is  the  space  between  th^ 
inferior  turbinated  bone  and  the  floor  of  the  fossa ;  in  it  there  are  two 
foramina,  the  termination  of  the  nasal  duct,  and  one  opening  of  the 
anterior  palatine  canal.  The  nasal  fossae  commence  upon  the  face  by 
a  large  irregular  opening,  the  anterior  nares,  and  terminate  posteriorly 
in  the  two  posterior  nares. 

TBSTH. 

Man  is  provided  with  two  successions  of  teeth ;  the  first  are  the 
teeth  of  childhood,  they  are  called  temporary,  deciduous,  or  milk  teeth ; 
the  second  continue  until  old  age,  and  are  named  permanent. 

The  permattent  teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ; 
they  are  divisible  into  four  classes, — incisors,  of  which  there  are  four 
in  each  jaw,  two  central  and  two  lateral ;  canine,  two  above  and  two 
below ;  bicu^[>id,  four  above  and  four  below ;  and  molars,  six  above 
and  six  below. 

The  temporary  teeth  are  twenty  in  number ;  eight  incisors,  four  car 

galli  nrocen  of  the  ethmoid.  The  groove  between  1  and  3  is  the  lateral  bound- 
aarjf  ca  the  foramen  eiecimi.  4.  The  cribriform  plate  of  the  ethmoid.  5.  Part 
of  the  sphenoidal  cells.  6.  The  basilar  portion  of  the  sphenoid  bone.  Bones 
S,  4,  and  6,  form  the  superior  boundary  of  the  nasal  fossa.  7,  7*  The  articula- 
ting smfiace  of  the  palatme  process  of  the  superior  maxillary  bone.  The 
groove  between  7t  7>  ^  the  lateral  half  of  the  incisive  canal;  and  the  dark  aper- 
ture in  the  groove  the  inferior  termination  of  the  left  naso-palatine  canal. 
8.  The  nasal  spine.  9.  The  palatine  process  of  the  palate  bone.  a.  The  su- 
perior tnrbinated  bone,  marked  by  grooves  and  apertures  for  filaments  of  the 
olfactorv  nerve,  b.  The  superior  meatus,  e.  A  probe  passed  into  the  posterior 
ethmoidal  cells,  d.  The  opening  of  the  sphenoidal  cells  into  the  superior 
meatus,  e.  The  spheno-palatine  foramen.  /.  The  middle  turbinated  bone. 
gy  g.  The  middle  meatus.  A.  A .  probe  passed  into  the  infundibular  canal, 
leading  from  the  frontal  sinuses  and  anterior  ethmoid  cells;  the  trian^ar 
i^ierture  immediately  above  the  letter  is  the  opening  of  the  maxillarv  smus. 
i.  The  inferior  turbmated  bone,  k,  k.  The  mferior  meatus.  /,  I.  A  probe 
passed  up  the  nasal  duct,  shewing  the  direction  of  that  canal.  The  anterior 
letters  gi  A,  are  placed  on  the  superior  maxillary  bone,  the  posterior  on  the 
pdd^  mme.  m.  The  internal  pterygoid  plate,  n.  Its  luunular  process. 
o.  Tlie  extomal  pt^goid  plate,  p.  The  situation  of  the  opening  of  the  Eus- 
tadiian  tube.  q.  The  posterior  palatine  foramina,  the  letter  is  placed  on  the 
hard  palate,  r.  Tha  roof  of  the  left  orbit,  s.  The  optic  foramen,  t.  The 
groove  for  the  last  turn  of  the  internal  carotid  artery  converted  into  a  foramen 
by  the  devdopment  of  an  osseous  communication  between  the  anterior  and 
middle  cUnoid  processes,     o.  The  sella  turcica,     z.  The  posterior  dinoid 


64  STRUCTURE  OF  TBETH. 

nine,  and  eight  molars.  The  temporary  molars  have  four  tubercles, 
and  are  succeeded  by  the  permanent  bicnspides,  which  have  only  two 
tubercles. 

Each  tooth  is  divisible  into  a  crown^  which  is  the  part  apparent 
above  the  gum ;  a  constricted  portion  around  the  base  of  the  crown, 
the  neck;  and  a  root  or  /cmff,  which  is  contained  within  the  alveolus. 
The  root  is  invested  by  periosteum,  which  lines  the  alveolus,  and  is 
then  reflected  upon  the  root  of  the  tooth  as  for  as  its  neck. 

The  incisor  teeth  (cutting  teeth)  are  named  from  presenting  a  sharp 
and  cutting  edge,  formed  at  the  expense  of  the  posterior  surfiice.  The 
crown  is  flattened  from  before  backwards,  being  somewhat  convex  in 
front  and  concave  behind ;  the  neck  is  considerably  constricted,  and 
the  root  compressed  from  side  to  side ;  at  its  apex  is  a  small  opening 
for  the  passage  of  the  nerve  and  artery  of  the  tooth. 

The  ocmine  teeth  (cuspidati)  foUow  the  incisors  in  order  from  before 
backwards;  two  are  situated  in  the  upper  jaw,  one  on  each  side,  and 
two  in  the  lower.  The  crown  is  larger  than  that  of  the  incisors,  con- 
vex before  and  concave  behind,  and  tapering  to  a  blunted  point. 
The  root  is  longer  than  that  of  all  the  other  teeth,  compressed  at  each 
taide,  and  njarked  by  a  slight  groove. 

The  bicuspid  teeth  (bicuspidati,  small  molars),  two  on  each  side  in 
each  jaw,  follow  the  canine,  and  are  intermediate  in  size  between 
them  and  the  molars.  The  crown  is  compressed  frx)m  before  beck- 
wards,  and  surmounted  by  two  tubercles,  one  internal,  the  other  ex- 
ternal ;  the  neck  is  oval ;  the  root  compressed,  marked  on  each  side 
by  a  deep  groove,  and  bifid  near  its  apex.  The  teeth  of  the  upper 
jaw  have  a  greater  tendency  to  the  division  of  their  roots  than  those 
of  the  lower,  and  the  posterior  than  the  anterior  pair. 

The  molar  teeth  (multicuspidati,  grinders),  three  on  each  side  in 
each  jaw,  are  the  largest  of  the  permanent  set.  The  crown  is  quadri- 
lateral, and  surmounted  by  four  tubercles,  the  neck  large  and  round, 
and  the  root  divided  into  several  fangs.  In  the  upper  jaw  the  first 
and  second  molar  teeth  have  three  roots,  sometimes  four,  which  are 
more  or  less  widely  separated  from  each  other,  two  of  the  roots  being 
external,  the  other  internal.  In  the  lower  there  are  but  two  roots, 
which  are  anterior  and  posterior ;  they  are  flattened  from  behind  for- 
wards, and  grooved  so  as  to  mark  a  tendency  to  division.  The  third 
molars,  or  dentes  sapientisB,  are  smaller  than  the  other  two ;  they  pre- 
sent three  tubercles  on  the  surface  of  the  crown  ;  and  the  root  is  single 
and  grooved,  appearing  to  be  made  up  of  four  or  five  fongs  compressed 
together,  or  partially  divided.  In  the  lower  jaw  the  fwgs  are  fire- 
quently  separated  to  some  distance  fix)m  each  other,  and  much  curved, 
so  as  to  offer  considerable  resistance  in  the  operation  of  extraction.* 

Structure* — The  base  of  the  crown  of  each  tooth  is  hollowed  in  its 
interior  into  a  small  cavity  which  is  continuous  with  a  canal  passing 
through  the  middle  of  each  fimg.     The  cavity  and  canal,  or  canals, 

*  See  an  excellent  pnctical  work,  "  On  the  Structure,  Economy,  and  Pa- 
thology of  the  Teeth,^'  by  Mr.  Lintott. 
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constitute  the  cavitas  pulpse,  and  contain  a  soft  cellulo- vascular  organ, 
the  pulp,  which  receires  its  supply  of  vessels  and  nerves  through  the 
small  opening  at  the  apex  of  each  root.  Mr.  Nasmy th,  to  whose  inves* 
tigations  science  is  so  much  indebted  for  our  present  knowledge  of  the 
intimate  structure  and  development  of  the  teeth,  has  observed  with 
regard  to  the  pulp,  that  it  is  composed  of  two  different  tissues,  vascular 
and  reticular,  the  former  being  an  intricate  web  of  minute  vessels  ter- 
minating in  simple  capillary  loops,  the  latter  a  network  of  nucleated 
cells  in  which  cdcareous  salts  are  gradually  deposited,  and  which, by 
a  systematic  continuance  of  that  process  are  gradually  converted  into 
ivory.  This  process  naturally  takes  place  at  the  sur&ce  of  the  pulp, 
and  as  the  pulp  is  thus  robbed  of  its  cells,  new  cells  are  produced  by 
the  capillary  plexus  to  supply  their  place,  and  be  in  their  turn  simi- 
larly transformed.  / 

A  tooth  is  composed  of  three  distinct  structures,  ivory  or  tooth-bone, 
enamel,  and  a  cortical  substance  or  cementum.  The  ivory  consists  of 
very  minute,  tapering,  and  branching  fibres  embedded  in  a  dense 
homogeneous,  interfibrous  substance.  The  fibres  commence  by  their 
larger  ends  at  the  walls  of  the  cavitas  pulpae  and  pursue  a  radiating 
and  serpentine  course  towards  the  periphery  of  the  tooth,  where  they 
terminate  in  ramiiicationB  of  extreme  minuteness.  These  fibres, 
heretofore  considered  to  be  hollow  tubuU,  have  been  shewn  by  Mr. 
Nasmyth  to  be  rows  of  minute  opake  bodies,  arranged  in  a  linear 
series  (baccated  fibres,  Nasmyth),  to  be,  in  fact,  the  nuclei  of  the 
ivory  cells,  the  interfibrous  substance  being  the  rest  of  the  cell  filled 
with  calcareous  matter.  In  the  natural  state  of  the  tooth  all  trace  of 
the  parietes  or  mode  of  connection  of  the  cells  is  lost,  but  after  steeping 
in  weak  acid  the  cellular  network  is  perfectly  distinct. 

The  enamel  forms  a  crust  over  the  whole  exposed  surface  of  the 
crown  of  the  tooth  to  the  commencement  of  its  root ;  it  is  thickest 
over  the  upper  part  of  the  crown,  and  becomes  gradually  thinner  as  it 
approaches  the  neck.  It  is  composed  of  minute  hexagonal  crystalline 
fibres,  resting  by  one  extremity  against  the  surface  of  the  ivory,  and 
constituting  by  the  other  the  free  surface  of  the  crowUf  The  fibres 
examined  on  the  face  of  a  longitudinal  section  have  a  waving  arrange- 
ment, and  consist,  like  those  of  ivory,  of  cells  connected  by  their  sur- 
&ce8  and  ends  and  filled  with  calcareous  substance.  When  the  latter 
is  removed  by  weak  acid  the  enamel  presents  a  delicate  cellular  net- 
work of  animal  matter. 

The  cortical  substance,  or  cementum,  (substantia  ostoidea,)  forms  a 
thin  coating  over  the  root  of  the  tooth,  firom  the  termination  of  the 
enamel  to  the  opening  in  the  apex  of  the  fang.  In  structure  it  is 
analogous  to  bone,  and  is  characterized  by  the  presence  of  numerous 
caldgerous  cells,  and  tubuli.  The  cementum  increases  in  thickness 
with  the  advance  of  age,  and  gives  rise  to  those  exostosed  appear- 
ances occasionally  seen  in  the  teeth  of  very  old  persons,  or  in  those 
who  have  taken  much  mercury.  In  old  age  the  cavitas  pulpae  is  often 
found  filled  up  and  obliterated  by  osseous  substance  analogous  to  the 
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cementnin.  Mr.  Nasmyth  has  ghewn  that  thia,  like  the  other  stmo- 
tores  composing  a  tooth,  is  formed  of  ceils  haying  a  reticdar  airange- 
ment. 

Devdopment, — ^The  deyelopment  of  the  teeth  in  the  human  subject 
has  been  saccessfolly  investigated  by  Mr.  Goodsir,  to  whose  interest- 
ing researches  I  am  indebted  for  the  following  narrative  :* — 

The  inquiries  of  Mr.  Goodsir  commenced  as  early  as  the  sixtii  week 
after  conception,  in  an  embryo,  which  measured  seven  lines  and  a  half 
in  length  and  weighed  fifteen  grains.  At  this  early  period  each  upper 
jaw  presents  two  semicircular  folds  around  its  circumference  ;  the 
most  external  is  tiie  true  lip ;  the  internal,  the  rudiment  of  the  palate ; 
and  between  these  is  a  deep  groove,  lined  by  the  common  mucous 
membrane  of  the  mouth.  A  little  later,  a  ridge  is  developed  from  the 
floor  of  this  groove  in  a  direction  from  behind  forwards,  this  is  the 
rudiment  of  the  external  alveolus ;  and  the  arrangement  of  the  appear- 
ances from  without  inwards  at  this  period  is  the  following : — Most 
externally  and  forming  the  boundary  of  the  mouth,  is  the  Up  ;  next 
we  find  a  deep  groove,  which  separates  the  lip  from  the  future  jaw ; 
then  comes  the  external  alveolar  ridge;  fourdily,  another  groove,  in 
which  the  germs  of  the  teeth  are  developed,  the  primiiwe  denial 
groove ;  fifthly,  a  rudiment  of  the  internal  alveolar  ridge;  and, 
sixthly,  the  rudiment  of  the  future  pakUe  bounding  the  whole  in- 
ternally. At  the  seventh  week  the  germ  of  the  first  deciduous  molar 
of  the  upper  jaw  lias  made  its  appearance,  in  the  form  of  a  '^  simple, 
free,  granular  papilla  ^*  of  the  mucous  membrane,  projecting  from  the 
floor  of  the  primitive  dental  groove ;  at  the  eighth  week,  the  papilla 
of  the  canine  tooth  is  developed ;  at  the  ninth  week,  the  papillae  of  the 
four  incisors  .(the  middle  preceding  the  lateral)  appear ;  and  at  the 
tenth  week  the  papilla  of  the  second  molar  is  seen  behind  the  anterior 
molar  in  the  primitive  dental  groove.  So  that  at  this  early  periqj^ 
viz.  the  tenth  week,  the  papillae  or  germs  of  the  whole  ten  deciduous 
teeth  of  the  upper  jaw  are  quite  distinct.  Those  of  the  lower  jaw  are 
a  little  more  tardy ;  the  papilla  of  the  first  molar  is  merely  a  slight 
bulging  at  the  seventh  week,  and  the  tenth  papilla  is  not  apparent 
untU  the  eleventh  week. 

From  about  the  eighth  week  the  primitive  dental  groove  becomes 
contracted  before  and  behind  the  first  deciduous  molar,  and  laminae  of 
the  mucous  membrane  are  developed  around  the  other  papillae,  which 
increase  in  growth  and  enclose  the  papillae  in  follicles  with  open 
mouths.  At  the  tenth  week  the  follicle  of  the  first  molar  is  com- 
pleted, then  that  of  the  canine;  during  the  eleventh  and  twelfth 
weeks  the  follicles  of  the  incisors  succeed,  and  at  the  thirteenth  week 
the  follicle  of  the  posterior  deciduous  molar. 

During  the  thirteenth  week  the  papillae  undergo  an  alteration  of 
form,  and  assume  the  shape  of  the  teeth  they  are  intended  to  repre- 

*  *'  On  the  Origin  and  Development  of  the  Pulps  and  Sacs  of  the  Human 
Teeth,"  by  John  Goodsir,  jun.  in  the  Edinburgh  Medical  and  Surgical  Journal, 
January  1839. 
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Bent.  And  at  the  same  time  small  membianous  processes  are  de- 
yeioped  from  the  mouths  of  the  follicles  ;  these  processes  are  intended 
to  serve  the  purpose  of  opercula  to  the  follicles,  and  they  correspond 
in  shape  with  the  form  of  the  crowns  of  the  appertaining  teeth.  To 
the  foflicies  of  the  incisor  teeth  there  are  two  opercula ;  to  the  canine, 
three  ;  and  to  the  molars  a  number  relatire  to  the  number  of  their 
tubercles,  either  four  or  five.  During  the  fourteenth  and  fifteenth 
weeks  the  opercula  have  completely  closed  the  follicles,  so  as  to 
convert  them  into  denial  aacs^  and  at  the  same  time  the  papillae  have 
become  pulps. 

The  deep  portion  of  the  primitive  dental  groove,  viz.  that  which  con> 
tains  the  dental  sacs  of  the  deciduous  teeth,  being  thus  closed  in,  the 
remaining  portion,  that  which  is  nearer  the  surface  of  the  gum,  is  still 
left  open,  and  to  this  Mr.  Goodsir  has  given  the  title  of  secondary 
denial  groove ;  as  it  serves  for  the  development  of  all  the  permanent 
teethe  with  the  exception  of  the  anterior  molars.  During  the  four- 
teenth and  fifteenth  weeks  small  lunated  inflections  of  the  mucous 
membrane  are  formed,  immediately  to  the  inner  side  of  the  closing 
opercula  of  the  deciduous  dental  follicles,  commencing  behind  the 
incisors  and  proceeding  onwards  through  the  rest ;  these  are  the 
rudiments  of  the  follicles  or  cavities  of  reserve  of  the  four  permanent 
incisors,  two  permanent  canines,  and  the  four  bicuspides.  As  the 
secondary  dental  groove  gradually  closes,  these  follicular  inflections  of 
the  mucous  membrane  are  converted  into  closed  cavities  of  reserve^ 
which  recede  from  the  surfiice  of  the  gum  and  lie  immediately  to  the 
inner  side  and  in  close  contact  with  the  dental  sacs  of  the  deciduous 
teeth,  being  enclosed  in  their  submucous  cellular  tissue.  At  about  the 
fifth  month  the  anterior  of  these  cavities  of  reserve  dilate  at  their 
distal  extremities,  and  a  fold  or  papilla  projects  into  their  fiindus, 
^instituting  the  rudiment  of  the  germ  of  the  permanent  tooth ;  at  the 
same  time  two  small  opercular  folds  are  produced  at  their  proximal  or 
small  extremities,  and  convert  them  into  true  dental  sacs. 

During  the  fifth  month  the  posterior  part  of  the  primitive  dental 
gibove  behind  the  sac  of  the  last  deciduous  tooth  has  remained  open, 
and  in  it  has  developed  the  papilla  and  follicle  of  the  first  permanent 
molar.  Upon  the  closure  of  this  follicle  by  its  opercula,  the  secondary 
dental  groove  upon  the  summit  of  its  crown  forms  a  large  cavity  of 
reserve,  lying  in  contact  with  the  dental  sac  upon  the  one  side  and 
with  the  gum  upon  the  superficial  side.  At  this  period  the  deciduous 
teeth,  and  the  sacs  of  the  ten  anterior  permanent  teeth,  increase  so 
much  in  size,  without  a  corresponding  lengthening  of  the  jaws,  that 
the  first  permanent  molars  are  gradually  pressed  backwards  and 
upwards  into  the  maxillary  tuberosity  in  the  upper  jaw,  and  into  the 
Inae  of  the  coronoid  process  of  the  lower  jaw ;  a  position  which  they 
occupy  at  the  eighth  and  ninth  months  of  foetal  life.  In  the  infant  of 
seven  or  eight  months  the  jaws  have  grown  in  length,  and  the  first 
permanent  molar  returns  to  its  proper  position  in  the  dental  range. 
The  cavity  of  reserve,  which  has  been  previously  elongated  by  the 
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upward  movement  of  the  first  permanent  molar,  now  dilates  into  the 
cavity  which  that  tooth  has  just  quitted ;  a  papiUa  is  developed  from 
its  fundus,  the  cavity  becomes  constricted,  and  the  dental  sac  of  the 
second  molar  tooth  is  formed^  still  leaving  a  portion  of  the  great 
cavity  of  reserve  in  connection  with  the  superficitd  side  of  the  sac 
As  the  jaws  continue  to  grow  in  length,  the  second  permanent  dental 
sac  descends  from  its  elevated  position  and  advances  forwards  into 
the  dental  range,  following  the  same  curve  with  the  first  permanent 
molar.  The  remainder  of  the  cavity  of  reserve,  already  lengthened 
backwards  by  the  previous  position  of  the  second  molar,  again  dilates 
for  the  last  time,  developes  a  papilla  and  sac  in  the  same  manner  with 
the  preceding,  and  forms  the  third  permanent  molar  or  wisdom  tooth, 
which  at  the  age  of  nineteen  or  twenty,  upon  the  increased  growth 
of  the  jaw,  follows  the  course  of  the  first  and  second  molars  into  the 
dental  range. 

From  a  consideration  of  the  foregoing  phenomena,  Mr.  Goodsir  has 
divided  the  process  of  dentition  into  three  natural  stages: — 1.  folli- 
cular ;  2.  saccular ;  3.  eruptive.  The  first,  or  fcHMcular  aiage,  he 
makes  to  include  all  the  changes  which  take  place  from  the  first 
appearance  of  the  dental  groove  and  papillse  to  the  closure  of  their 
follicles ;  occupying  a  period  which  extends  from  the  sixth  week  to 
the  fourth  or  fifth  month  of  intra-uterine  existence.  The  second,  or 
sacctUar  stage^  comprises  the  period  when  the  follicles  are  shut  sacs, 
and  the  included  papillsB  pulps ;  it  commences  at  the  fourth  and  fifth 
months  of  intra-uterine  existence,  and  terminates  for  the  median 
incisors,  at  the  seventh  or  eighth  month  of  infantile  life,  and  for 
the  wisdom  teeth  at  about  the  twenty-first  year.  The  third,  or 
eruptive  stage^  includes  the  completion  of  the  teeth,  the  eruption 
and  shedding  of  the  temporary  set,  the  eruption  of  the  permanent, 
and  the  necessary  changes  in  the  alveolar  processes.  It  extends 
from  the  seventh  month  till  the  twenty-first  year. 

"  The  anterior  permanent  mdar^  says  Mr.  Goodsir,  "  is  the  most 
remarkable  tooth  in  man,  as  it  forms  a  transition  between  the  milk 
and  the  permanent  set.^^  If  considered  anatomically,  i.  «.  in  its  de- 
velopment from  the  primitive  dental  groove,  by  a  papilla  and  follicle, 
'^  it  is  decidedly  a  milk  tooth  ;^^  if  physiologically,  *'  as  the  most 
efficient  grinder  in  the  adult  mouth,  we  must  consider  it  a  permanent 
tooth.^'  ^'  It  is  a  curious  circumstance,  and  one  which  will  readily 
suggest  itself  to  the  surgeon,  that  laying  out  of  view  the  wisdom 
teeth,  which  sometimes  decay  at  an  early  period  from  other  causes, 
the  anterior  molars  are  the  permanent  teeth  which  most  frequently 
give  way  first,  and  in  the  most  symmetrical  manner  and  at  the  same 
time,  and  frequently  before  the  milk  set." 

Growth  of  Teeth. — Immediately  that  the  dental  follicles  have  been 
closed  by  their  opercula,  the  pulps  become  moulded  into  the  form  of 
the  future  teeth ;  and  the  bases  of  the  molars  divided  into  two  or 
three  portions  representing  the  future  fangs.  The  dental  sac  is  com- 
posed of  two  layers,  an  internal  or  vascular  layer,  which  was  originally 
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a  part  of  the  mucous  surface  of  the  mouth,  and  a  cellulo-fibrons  layer, 
analogous  to  the  corium  of  the  mucous  membrane.  Upon  the  formar 
tion  of  this  sac  by  the  closure  of  the  follicle,  the  mucous  membrane 
lesembles  a  serous  membrane  in  being  a  shut  sac,  and  may  be  con- 
sidered as  consisting  of  a  tunica  propria,  which  invests  the  pulp ;  and 
a  tunica  reflexa,  which  is  adherent  by  its  outer  surface  with  the 
structures  in  the  jaw,  and  by  the  inner  surface  is  free,  being  separated 
firom  the  pulp  by  an  intervening  cavity.  As  soon  as  the  moulding  of 
the  pulp  has  commenced,  this  cavity  increases  and  becomes  filled 
with  a  gelatinous  granular  substance,  the  enamel  organ,  which  is 
adherent  to  the  whole  internal  surface  of  the  tunica  reflexa,  but  not 
to  the  tunica  propria  and  pulp.  At  the  same  period,  viz.  during  the 
fourth  or  fifth  month,  a  thin  lamina  of  ivory  is  formed  by  the  pulp, 
and  occupies  its  most  prominent  point :  if  the  tooth  be  incisor  or 
canine,  the  newly  formed  layer  has  the  figure  of  a  small  hollow  cone; 
if  molar,  there  will  be  four  or  five  small  cones  corresponding  with 
the  number  of  tubercles  on  its  crown.  These  cones  are  united  by 
the  formation  of  additional  layers,  the  pulp  becomes  gradually  sur- 
rounded and  diminishes  in  size,  evolving  fresh  layers  during  its 
retreat  into  the  jaws  until  the  entire  tooth  with  its  fangs  is  completed, 
and  the  small  cavitas  pulps  of  the  perfect  tooth  alone  remains,  com- 
municating through  the  opening  in  the  apex  of  each  faug  with  the 
dental  vessels  and  nerves.  The  number  of  roots  appears  to  depend 
upon  the  number  of  nervous  filaments  sent  to  each  pulp.  When  the 
formation  of  the  ivory  has  commenced,  the  enamel  organ  becomes 
transformed  into  a  laminated  tissue,  corresponding  with  the  direction 
of  the  fibres  of  the  enamel,  and  the  crystalline  substance  of  the  enamel 
is  secreted  into  its  meshes  by  the  vascular  lining  of  the  sac. 

The  cemenium  appears  to  be  formed  at  a  later  period  of  life,  either 
by  a  deposition  of  osseous  substance  by  that  portion  of  the  dental  sac, 
which  continues  to  enclose  the  fang,  and  acts  as  its  periosteum,  or  by 
the  conversion  of  that  membrane  itself  into  bone  ;  the  former  supposi- 
tion is  the  more  probable. 

The  formation  of  ivory  commences  in  the  first  permanent  molar  pre- 
viously to  birth. 

Eruption, — When  the  crown  of  the  tooth  has  been  formed  and 
coated  with  enamel,  and  the  &ng  has  grown  to  the  bottom  of  its  socket 
by  the  progressive  lengthening  of  the  pulp,  the  formation  of  ivory, 
and  the  adhesion  of  the  ivory  to  the  contiguous  portion  of  the  sac,  the 
pressure  of  the  socket  causes  the  reflected  portion  of  the  sac  and  the 
edge  of  the  tooth  to  approach,  and  the  latter  to  pass  through  the  gum. 
The  sac  has  thereby  resumed  *  its  original  follicular  condition,  and 
has  become  continuous  with  the  mucous  membrane  of  the  mouth.  The 
opened  sac  now  begins  to  shorten  more  rapidly  than  the  fang  lengthens, 
and  the  tooth  is  quickly  drawn  upwards  by  the  contraction,  leaving  a 


*  Mr.  Nasymth  is  of  opinion  that  it  is  "  bv  a  process  of  absorption,  and  not 
of  diaruption,  that  the  tooth  is  emancipated."     Medico-chirurgical  Transac- 
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space  between  the  extremity  of  the  unfinished  root  and  the  bottom  of 
the  socket,  in  which  the  growth  and  completion  of  the  fang  is  more 
speedily  effected. 

During  the  changes  which  have  here  been  described  as  taking  place 
among  the  dental  sacs  contained  within  the  jaws,  the  septa  between 
the  sacs,  which  at  first  were  composed  of  spongy  tissue,  soon  became 
fibrous,  and  were  afterwards  formed  of  bone,  which  was  developed 
from  the  surfisu^  and  proceeded  by  degrees  more  deeply  into  the  jaws, 
to  constitute  the  alveoli.  The  sacs  of  the  ten  anterior  permanent 
teeth,  at  first  enclosed  in  the  submucous  cellular  tissue  of  the  deciduous 
dental  sacs,  and  received  during  their  growth  into  cr3rpts  situated 
behind  the  deciduous  teeth  advanced  by  degrees  beneath  the  fiings  of 
those  teeth,  and  became  separated  from  them  by  distinct  osseous  al- 
veoli. The  necks  of  the  sacs  of  the  permanent  teeth,  by  which  they 
originally  communicated  with  the  mucous  lining  of  the  secondary 
groove,  still  exist,  in  the  form  of  minute  obliterated  cords,  separated 
from  the  deciduous  teeth  by  their  alveolus,  but  communicating  through 
a  minute  osseous  canal  with  the  fibrous  tissue  of  the  palate,  im- 
mediately behind  the  corresponding  deciduous  teeth.  ^  These  cords 
and  foramina  are  not  obliterated  in  the  child,^*  says  Mr.  Goodsir, 
^'  either  because  the  cords  are  to  become  useful  as  *  gubemaeula  ^  and 
the  canals  as  '  itinera  dentium ;  ^  or,  much  more  probably,  in  virtue  of 
a  law,  which  appears  to  be  a  general  one  in  the  development  of  animal 
bodies,  viz.  that  parts^  or  organs^  which  have  once  acUd  an  important 
part^  however  atrophied  they  may  afterwards  become^  yet  never  (dto- 
g^her  disappear^  so  long  as  they  do  not  inter/ere  with  other  parts  or 
/unctions.^"* 

Succession, — The  periods  of  appearance  of  the  teeth  are  extremely 
irregular ;  it  is  necessary,  -therefore,  to  have  recourse  to  an  average, 
which,  for  the  temporary  teeth,  may  be  stated  as  follows,  the  teeth 
of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval : — 

7th  month,  two  middle  incisors.        1 8th  month,  canine. 

9th  month,  two  lateral  incisors.        24th  month,  two  last  molares. 

]  2th  month,  first  molares. 

The  periods  for  the  permanent  teeth  are, 

Q\  year,  first  molares.  10th  year,  second  bicuspides. 

7  th  year,  two  middle  incisors.  11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  year,  second  molares. 

9th  year,  first  bicuspides.  17th  to  21st  year,  last  molares. 

OS   HYOIDES. 

The  OS  hyoides  forms  the  second  arch  developed  from  the  craninm, 
and  gives  support  to  the  tongue,  and  attachment  to  numerous  muscles 
in  the  neck.  It  is  named  from  its  resemblance  to  the  Greek  letter  v, 
and  consists  of  a  central  portion  or  body,  of  two  larger  cornua,  which 
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project  backwards  from  the  body ;  and  two  lesser  comua,  whicb  ascend 
from  the  angles  of  miion  between  the  body  and  the  greater  comua. 

The  body  is  somewhat  quadrila- 
teral, rough  and  convex  on  its  ante- 
rosaperior  sur&ce,  by  which  it 
gives  attachment  to  muscles ;  con- 
cave and  smooth  on  the  postero-in- 
ferior  surfEice,  by  which  it  lies  in 
contact  with  the  thyro-hyoidean 
membrane.  The  greater  comua  are 
flattened  from  above  downwards, 
and   terminated  posteriorly  by  a 

tubercle ;  and  the  lesser  comua,  conical  in  form,  give  attachment  to 
the  stylo-hyoid  ligaments.  In  early  age  and  in  the  adult,  the  cor- 
nua  are  connected  with  the  body  by  cartilaginous  surfaces  and  liga- 
mentous fibres ;  but  in>  old  age  they  become  united  by  bone. 

Development, — Bjfive  centres,  one  for  the  body,  and  one  for  each 
comu.  Ossification  commences  in  the  greater  comun  during  the  last 
month  of  foetal  life,  and  in  the  lesser  comua  and  body  soon  after 
birth. 

Attcu^merU  o/Muades, — To  eleven  pairs;  stemo-hyoid,  thyro-hyoid, 
omo-hyoid,  pulley  of  the  digastricus,  stylo-hyoid,  mylo-hyoid,  genio- 
hyoid, •genio'hyo-glossus,  hyo-glossus,  lingualis,  and  middle  constrictor 
of  the  pharynx.  It  also  gives  attachment  to  the  stylo-hyoid,  thyro- 
hyoid, and  hyo-epiglotuc  ligaments,  and  to  the  thyro-hyoidean  mem- 
brane. 

THORAX   AND    UPPER   EXTREMITY. 

The  bones  of  the  thorax  are  the  stemum  and  ribs ;  and,  of  the 
upper  extremity,  the  clavicle,  scapula,  humems,  ulna  and  radius,  bones 
of  the  carpus,  metacarpus,  and  phalanges. 

Sternum. — ^The  stemum  (fig.  33)  is  situated  in  the  middle  line  of 
the  front  of  the  chest,  and  is  oblique  in  direction,  the  superior  end 
lying  within  a  few  inches  of  the  vertebral  column,  and  the  inferior 
being  projected  forwards  so  as  to  be  placed  at  a  considerable  distance 
from  the  spine.  The  bone  is  flat  or  slightly  concave  in  front,  and 
marked  by  five  transverse  lines  which  indicate  its  original  subdivision 
into  six  pieces.  It  is  convex  behind,  broad  and  thick  above,  flattened 
and  pointed  below,  and  is  divisible  in  the  adult  into  three  pieces, 
superior,  middle,  and  inferior. 

The  superior  piece  or  manubrium  is  nearly  quadrilateral ;  it  is  broad 
and  thick  above,  where  it  presents  a  concave  border  (incisura  semi- 

*  Tlie  09  hyoides  seen  from  before.  1 .  The  antero-superior,  or  convex  side 
of  the  body.  2.  The  great  comu  of  the  left  side.  3.  The  lesser  eomu  of  the 
same  side.  The  comua  were  ossified  to  the  body  of  the  bone  in  the  specimen 
from  which  this  figure  was  drawn. 
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lunaris),  and  narrow  at  its  junction  with  the  middle  piece.  At  each 
superior  angle  is  a  deep  articular  depression  (incisura  clavicularis)  for 
the  clayicle,  and  on  either  side  two  notches,  for  the  articulation  of  the 
cartilage  of  the  first  rih,  and  one  half  of  the  second. 

The  middU  piece  or  body,  considerably  longer  than  the  superior,  is 
broad  in  the  middle,  and  somewhat  narrower  at  each  extremity.  It 
presents  at  either  side  six  articular  notches,  for  the  lower  half  of  the 
second  rib,  the  four  next  libs,  and  the  upper  half  of  the  seventh. 
This  piece  is  sometimes  perforated  by  an  opening  of  various  magnitude 
resulting  firom  arrest  of  development. 

The  inferior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest  of 
the  three,  often  merely  cartilaginous,  and  very  various  in  appearance^ 
being  sometimes  pointed,  at  other  times  broad  and  thin,  and  at  other 
times  again,  perforated  by  a  round  hole,  or  bifid.  It  presents  a  notch 
at  each  side  for  the  articulation  of  the  lower  half  of  the  cartilage  of  the 
seventh  rib. 

JDevdopmenU — By  a  variable  number  of  centres,  generally  ten, 
namely,  two  for  the  manubrium;  one  (sometimes  two)  for  the  first 
piece  of  the  body,  two  for  each  of  the  remaining  j)ieces,  and  one  for 
the  ensiform  cartilage.   Ossification  commences  towards  the  end  of  the 
fifth  month  in  the  manubrium,  the  two  pieces  for  this  part  being 
placed  one  above  the  other.    At  about  the  same  time  the  centres  for 
the  first  and  second  pieces  of  the  body  are  apparent ;  the  centres  for 
the  third  piece  of  the  body  appear  a  few  months  later,  and  those  for  the 
fourth  piece  soon  after  birth.    The  osseous  centre  for  the  ensiform 
cartilage,  is  so  variable  in  its  advent,  that  it  may  be  present  at  any 
period  between  the  third  and  eighteenth  year.     The  double  centres 
for  the  body  of  the  sternum  are  disposed  side  by  side  in  pairs,  and  it 
is  the  irregular  union  of  these  pairs  in  the  last  three  pieces  of  the  body 
that  gives  rise  to  the  large  aperture  occasionally  seen  in  the  sternum 
towards  its  lower  part     Union  of  the  pieces  of  the  sternum  com- 
mences from  below  and  proceeds  upwards ;  the  fourth  and  the  third 
unite  at  about  puberty,  the  third  and  the  second  between  twenty  and 
twenty-five,  and  the  second  and  the  first  between  twenty-five  and 
thirty.     The  ensiform  appendix  becomes  joined  to  the  body  of  the 
sternum  at  forty  or  fifty  years ;  and  the  manubrium  to  the  body  only 
in  very  old  age.     Two  small  pisiform  pieces  have  been  described  by 
Beclard  and  Breschet,  as  being  situated  upon  and  somewhat  behind 
each  extremity  of  the  incisura  semilunaris  of  the  upper  border  of  the 
manubrium.     These  pre-stemal  or  supra-sternal  pieces  which  are  by 
no  means  constant,  appear  at  about  the  thirty-fifth  year.     Beclard 
considers  them  to  be  the  analogue  of  the  fourchette  of  birds,  and 
Breschet  as  the  sternal  ends  of  the  cervical  rib. 

Articulations. — With  sixteen  bones ;  viz.  with  the  clavicle  and  the 
seven  true  ribs,  at  each  side. 

Attachment  of  Muscles, — To  nine  pairs  and  one  single  muscle ;  viz. 
to  the  pectoralis  major,  stemo-mastoid,  stemo-hyoid,  stemo-thyroid. 


tiBiuTenaliB  moBclea,  rectus,  and  diaphragm. 

R1B8. — The  ribs  sre  tvelre  in  number  bC  each  aide ;  the  fint  Hven 
ate  conDected  with  the  ateraum,  and  hence  named  iteniat  or  ine  libe; 
the  remaining  fire  are  the  atternal  or  fiJis  ribi;  and  the  laat  two 
ehorter  than  the  reBt,  and  free  at  their  eitiemities,  are  ihe^^oatinf  rib>. 


The  riba  iOGteaae  in  length  from  t}ie  Snt  to  the  eighth,  whence  they 
agun  dimiaiah  to  the  twelfth ;  in  breadth  thej'  diminish  gradually 
fnim  the  fint  to  the  laat,  and  with  the  exception  of  the  laat  two  ore 
hrooder  at  die  anteriar  than  at  the  poaterior  end.  The  fint  rib  is 
horizanul  in  ita  direction;  all  the  reat  are  oblique,  ao  that  the  ante- 
rior eitPemity  &illa  conwderably  below  the  poaterior.  Each  rib  pre- 
■enta  an  external  and  internal  aorbce,  a  superior  and  inferior  border, 

t.  The  middle  piece.  3.  The  inferior  piece,  or  emiform  cutJlB^.  *.  The 
drat  donal  lerlebn.  5.  The  lul  donal  lertehn.  fl.  The  Unt  rib.  7.  Ill 
head     8.  Ita  neck,  resdi^  iguDBt  the  tnmtvene  proem  of  the  fint  dorut 
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and  two  extremities ;  it  is  curved  to  correspond  with  the  arch  of  the 
thorax,  and  twisted  upon  itself^  so  that,  when  laid  on  its  side,  one 
end  is  tilted  up,  while  the  other  rests  upon  the  sur&ce. 

The  external  turfaoe  is  convex,  and  marked  by  the  attachment  of 
muscles;  the  internal  is  flat,  and  corresponds  with  the  pleura;  the 
superior  border  is  rounded ;  and  the  inferior  sharp  and  grooved  upon 
its  inner  side,  for  the  attachment  of  the  intercostal  muscles.*  Near  its 
vertebral  extremity,  the  rib  is  suddenly  bent  upon  itself;  and  opposite 
the  bend,  upon  the  external  sur&ce,  is  a  rough  oblique  ridge,  which 
gives  attachment  to  a  tendon  of  the  sacro-lumbalis  muscle,  and  is 
called  the  angle.  The  distance  between  the  vertebral  extremity  and 
the  angle  increases  gradually,  firom  the  second  to  the  eleventh  rib. 
Beyond  the  angle  is  a  rough  elevation,  the  iuberde ;  and  immediately 
at  the  base  and  under  side  of  the  tubercle  a  smooth  sur£Eice  for 
articulation  with  the  extremity  of  the  transverse  process  of  the  corre- 
sponding vertebra.  The  vertebral  end  of  the  rib  is  somewhat  ex- 
panded, and  is  termed  the  head,  and  that  portion  between  the  head 
and  the  tubercle  is  the  neck.  On  the  extremity  of  the  head  is  an 
oval  smooth  surface  divided  by  a  transeverse  lidge  into  two  fisurets 
for  articulation  with  two  contiguous  vertebrae.  The  posterior  sur- 
&ce  of  the  neck  is  rough,  for  the  attachment  of  the  middle  costo- 
transverse ligament ;  and  upon  its  upper  border  is  a  crest,  which  gives 
attachment  to  the  anterior  costo-transverse  ligament  The  sternal 
extremity  is  flattened,  and  presents  an  oval  depression,  into  which  the 
costal  cartilage  is  received. 

The  ribs  that  demand  especial  consideration  are  the  first,  tenth, 
eleventh,  and  twelfth. 

The  first  is  the  shortest  rib ;  it  is  broad  and  flat,  and  placed  horizon- 
tally at  the  upper  part  of  the  thorax,  the  surfaces  looking  upwards  and 
downwards,  in  place  of  forwards  and  backwards  as  in  the  oUier  ribs. 
At  about  the  anterior  third  of  the  upper  surface  of  the  bone,  and  near 
its  internal  border,  is  a  tubercle  which  gives  attachment  to  the  scalenus 
anticus  muscle,  and  immediately  before  and  behind  this  tubercle,  a 
shallow  oblique  groove,  the  former  for  the  subclavian  vein,  and  the 
latter  for  the  subclavian  artery.  Near  the  posterior  extremity  of  the 
bone  is  a  thick  and  prominent  tubercle,  with  a  smooth  articular  sur- 
face  for  the  transverse  process  of  the  first  dorsal  vertebra.  There  is  no 
angle.  Beyond  the  tuberosity  is  a  narrow  constricted  neck ;  and  at 
the  extremity,  a  head,  presenting  a  single  articular  sur&ce.  The 
second  rib  approaches  in  some  of  its  characters  to  the  first. 

The  tenth  rib  has  a  single  articular  surface  on  its  head. 

The  eleventh  and  ttodftii  have  each  a  single  articular  surface  on  the 
head,  no  neck  or  tubercle,  and  are  pointed  at  the  free  extremity.  The 
eleventh  has  a  slight  ridge,  representing  the  angle,  and  a  shallow 
groove  on  the  lower  border ;  the  twelfth  has  neitlier. 

*  This  groove  is  commonly  described  as  supporting  the  intercostal  artery 
vein  and  nerve,  but  this  is  not  the  case. 
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Costal  Cartilages. — ^The  costal  cartilages  serve  to  prolong  the 
ribs  forwards  to  the  anterior  part  of  the  chest,  and  contribute  mainly 
to  the  elasticity  of  the  thorax.  They  are  broad  at  their  attachment 
to  the  ribs,  and  taper  slightly  towards  the  opposite  extremity ;  they 
diminish  gradually  in  breadth  from  the  first  to  the  last ;  in  length  they 
increase  from  the  first  to  the  seventh,  and  then  decrease  to  the  last. 
The  cartilages  of  the  first  two  ribs  are  horizontal  in  direction,  the 
rest  incline  more  and  more  upwards.  In  advanced  age  the  costal 
cartilages  are  more  or  less  converted  into  bone,  this  change  taking 
place  earlier  in  the  male  than  in  the  female. 

The  first  seven  cartilages  articulate  with  the  sternum;  the  three 
next,  with  the  lower  border  of  the  cartilage  immediately  preceding, 
while  the  last  two  lie  free  between  the  abdominal  muscles.  All  the 
cartilages  of  the  false  ribs  terminate  by  pointed  extremities. 

Development, — The  ribs  are  developed  by  ikree  centres;  one  for 
the  central  part,  one  for  the  head,  and  one  for  the  tubercle.  The  last 
two  have  no  centre  for  the  tubercle.  Ossification  commences  in  the 
body  somewhat  before  its  appearance  in  the  vertebrae ;  the  epiphysal 
centres  for  the  head  and  tubercle  appear  between  sixteen  and  twenty, 
and  are  consolidated  with  the  rest  of  the  bone  at  twenty-five. 

Artieulationa. — Each  rib  articulates  with  two  vertebrae,  and  one 
costal  cartilage,  with  the  exception  of  the  first,  tenth,  eleventh,  and 
twelfth,  which  articulate  each  with  a  single  vertebra  only. 

AUcichment  of  Muscles. — ^To  the  ribs  and  their  cartilages  are  attach- 
ed twenty-ttoo  pairs,  and  one  single  muscle.  To  the  cartiJjages^  the 
subclavius,  stemo-thyroid,  pectoralis  major,  internal  oblique,  rectus, 
transversalis,  diaphragm,  triangularis  stemi,  internal  and  external  in- 
tercostals.  To  the  rt&s,  the  intercostal  muscles,  scalenus  anticus, 
scalenus  posticus,  pectoralis  minor,  serratus  magnus,  obliquus  extemus, 
obliqnus  intemus,  latissimus  dorsi,  quadratus  lumborum,  serratus  posti- 
cus superior,  serratus  posticus  inferior,  sacro-lumbalis,  longissimus  dorsi, 
cervicalis  ascendens,  levatores  costarum,  transversalis,  and  diaphragm. 

ClAViCLE. — The  clavicle  is  a  long  bone  shaped  like  the  italic  letter 
y^  and  extended  across  the  upper  part  of  the  side  of  the  chest  firom  the 
upper  piece  of  the  sternum  to  the  point  of  the  shoulder,  where  it  arti- 
culates with  the  scapula.  In  position  it  is  very  slightly  oblique,  the 
sternal  end  being  somewhat  lower  and  more  anterior  than  the  scapular, 
and  Jthe  curves  are  so  disposed  that  at  the  sternal  end  the  convexity, 
and  at  the  scapular  the  concavity,  is  directed  forwards.  The  sternal 
half  of  the  bone  is  rounded  or  irregularly  quadrilateral,  and  terminates 
in  a  Inroad  articular  sur&ce.  The  scapular  half  is  flattened  firom  above 
downwards,  and  broad  at  its  extremity,  the  articular  surface  occupying 
only  part  of  its  extent.  The  upper  surface  is  smooth  and  convex,  and 
partly  subcutaneous ;  while  the  under  surface  is  rough  and  depressed, 
for  the  insertion  of  the  subclavius  muscle.  At  the  sternal  extremity 
of  the  under  surfiice  is  a  very  rough  prominence,  which  gives  attach- 
ment to  the  rhomboid  ligament ;  and  at  the  other  extremity  a  rough 
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tubercle  and  ridge,  for  the  coiaco-clavicalar  ligament  The  opening 
for  the  nutritious  vessels  is  seen  upon  the  under  surface  of  the  bone. 

Derdopment. — By  itvo  centres ;  one  for  the  shaft  and  one  for  the 
sternal  extremity  ;  the  former  appearing  before  any  other  bone  of  the 
skeleton,  the  latter  between  fifteen  and  eighteen. 

Articulations, — With  the  sternum  and  scapula. 

Attachment  o/Mwdea* — ^To  tiof;  the  stemo-mastoid,  trapezius,  pec- 
toralis  major,  deltoid,  subclavius,  and  stemo-hyoid. 

Scapula. — The  noapula  is  a  fiat  triangular  bone,  situated  upon  the 
posterior  aspect  and  side  of  the  thorax  occupying  the  space  from  the 
second  to  the  seventh  rib.  It  is  divisible  into  an  anterior  and  poste- 
rior surface,  superior,  inferior,  and  posterior  border,  anterior,  superior, 
and  inferior  angle,  and  processes. 

The  anterior  surface^  or  subscapular  fossa,  is  concave  and  irregular, 
and  marked  by  several  oblique  ridges  which  have  a  direction  upwards 
and  outwards.  The  whole  concavity  is  occupied  by  the  subscapularis 
muscle,  with  the  exception  of  a  small  triangular  portion  near  the  supe- 
rior angle.  The  posterior  surface  or  dorsum  is  convex,  and  unequally 
divided  into  two  portions  by  the  spine ;  that  portion  above  the  spine 
is  the  snprarspinous  fossa ;  and  that  below,  the  infrarspinous  fossa. 

The  superior  border  is  the  shortest  of  the  three ;  it  is  thin  and  con- 
cave, and  terminated  at  one  extremity  by  the  superior  angle,  and  at 
the  other  by  the  coracoid  process.  At  its  inner  termination,  and 
formed  partly  by  the  base  of  the  coracoid  process,  is  the  supra-scapular 
notch,  for  the  transmission  of  the  supra-scapular  nerve. 

The  inferior  or  axiUary  border  is  thick,  and  marked  by  several 
grooves  and  depressions;  it  terminates  superiorly  at  the  glenoid 
cavity,  and  inferiorly  at  the  inferior  angle.  Immediately  below  the 
glenoid  cavity  is  a  rough  ridge,  which  gives  origin  to  the  long  head  of 
the  triceps  muscle.  Upon  the  posterior  surface  of  the  border  is  a  de- 
pression for  the  teres  minor ;  and  upon  its  anterior  sur&ice  a  deeper 
groove  for  the  teres  major :  near  the  inferior  angle  is  a  projectins  lip, 
which  increases  the  suifsu^  of  origin  of  the  latter  muscle. 

The  posterior  border  or  base^  the  longest  of  the  three,  is  turned  to- 
wards the  vertebral  column.  It  is  intermediate  in  thickness  between 
the  superior  and  inferior,  and  convex,  being  considerably  inflected  out- 
wards towards  the  superior  angle. 

The  anterior  angle  is  the  thickest  part  of  the  bone,  and  forms  the 
head  of  the  scapula;  it  is  immediately  surrounded  by  a  constricted 
portion,  the  neck.  The  head  presents  a  shallow  pyriform  articular  sur- 
face, the  glenoid  cavity^  having  the  pointed  extremity  upwards ;  and  at 
its  apex  is  a  rough  depression,  which  gives  attachment  to  the  long 
tendon  of  the  biceps.  The  superior  angle  is  thin  and  pointed.  The 
inferior  angle  is  thick,  and  smooth  upon  the  external  sur&ce  for  the 
origin  of  the  teres  major  and  for  a  large  bursa  over  which  the  uppfer 
border  of  the  latissimus  dorsi  muscle  plays. 

The  spine  of  the  scapula,  triangular  in  form,  crosses  the  upper  part  of 


dormun;  it  tommencee  at  the  posterior  border  bj  n  Bmoatb  triargnJar 
sDi&ce  OTec  vbkli  ^e   Irapeiiue  glidea  upon  a  buna,  ai  ' 
at  the  point  of  the  ahoul- 


to  the  trapezius  and  del- 
toid muscles  i  the  surbces 
of  the  spine  cuirr  into  the 


scapula  are  situated  in  the 

The  acromion  is  some- 
what triangular  and  Hat- 
tened  troin  above  down- 
wards; it  overhangs  the 
glenoid  cavity,  the  npper 
snr&ce  being  ivugh  and 
gabcDtoDeoEu,  the  lower 
smooth  and  coneiponding 
with  the  shI:uldc^joint. 
Neai  its  eitremity,  npon 
the  anterior  border,  is  an 
oval  articular  surfece^  for 
the  end  of  the  clavicle. 

The  coramid  process  is  a  thick,  nmnd,  and  carved  process  of  bone, 
ansing  btna  the  upper  part  of  the  neck  of  the  scapula,  and  Dverarching 
the  glenoid  cavity.  It  is  shout  two  inches  in  lei^h  and  very  strong; 
it  gives  attachment  to  several  ligaments  and  muscles. 

Development.  — '&^  six  centres;  one  for  the  body,  one  for  the 
coracoid  pnxsss,  two  lor  the  acromion,  one  for  the  inferior  angle,  and 
one  for  the  posterior  border.  The  oasiiic  centre  for  the  body  appears  in 
the  infra-spinous  fossa  at  about  the  same  lime  with  the  osrifioation  of 
^ke  vertebra;  &r  the  coracoid  process  during  the  iirst  year  ;  the  acro- 
mion process  at  puberty  i  the  inferior  angle  in  the  fifteenth  year ;  tnd 
the  poaterioi  border  at  seventeen  or  eighteen.     Union  between  the 
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coFBcoid  process  and  body  takes  place  during  the  fifteenth  year ;  the 
bone  is  not  complete  till  manhood. 

ArHculaHons, — With  the  clavicle  and  humerus. 

AUackment  of  Muades. — ^To  tixteen ;  by  its  anterior  surface  to  the 
subscapularis ;  posterior  sur&ce,  supra-spinatus  and  infira-spinatas ; 
superior  border,  omo-hyoid ;  posterior  border,  levator  anguli  scapulae, 
rhomboideus  minor,  rhomboideus  major,  and  serratus  magnus ;  anterior 
border,  long  head  of  the  triceps,  teres  minor,  and  teres  major ;  upper 
angle  of  the  glenoid  cavity,  to  the  long  tendon  of  the  biceps ;  spine 
and  acromion,  to  the  trapezius  and  deltoid ;  coracoid  process,  to  the 
pectoralis  minor,  short  head  of  the  biceps,  and  coraco-brachialis. 
The  ligaments  attached  to  the  coracoid  process  are,  the  coracoid, 
coraco-clavicular,  and  coraco-humeral,  and  the  costo-coracoid  mem- 
brane. 

Humerus. — ^The  humerus  is  a  long  bone  divisible  into  a  shaft  and 
two  extremities. 

The  superior  extremity  presents  a  rounded  head;  a  constriction  im- 
mediately around  the  base  of  the  head,  the  neck ;  a  greater  and  a  teeter 
tuberosity.  The  greater  tuberosity  is  situated  most  externally,  and  is 
separated  from  the  lesser  by  a  vertical  furrow,  the  bidpitcU  groove^ 
which  lodges  the  long  tendon  of  the  biceps.  The  edges  of  this  groove 
below  the  head  of  the  bone  are  raised  and  rough,  and  are  called  the 
anterior  and  posterior  bicipital  ridge;  the  former  serves  for  the  in- 
sertion of  the  pectoralis  major  muscle,  and  the  latter  of  the  latissimus 
dorsi  and  teres  major. 

The  constriction  of  the  bone  below  the  tuberosities  is  the  suigical 
neck,  and  is  so  named,  in  contradistinction  to  the  true  neck,  from  be- 
ing the  seat  of  the  accident  called  by  surgical  writers  fracture  if  the 
neck  of  the  humerus. 

The  shqfl  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened 
from  before  backwards  below.  Upon  its  outer  side,  at  about  its 
middle,  is  a  rough  triangular  eminence,  which  gives  insertion  to  the 
deltoid ;  and  immediately  on  each  side  of  this  eminence  is  a  smooth 
depression,  corresponding  with  the  two  heads  of  the  brachialis  anticns. 
Upon  the  inner  side  of  the  middle  of  the  shaft  is  a  ridge,  for  the  at- 
tachment of  the  coraco-brachialis  muscle ;  and  behind,  an  oblique  and 
shallow  groove,  which  lodges  the  musculo-spiral  nerve  and  superior 
profunda  artery.  The  foramen  for  the  medullary  vessels  is  situated 
upon  the  inner  sur£Eu%  of  the  shaft  of  the  bone  a  little  below  the 
coraco-brachial  ridge ;  it  is  directed  downwards. 

The  louoer  extremity  is  flattened  from  before  backwards,  and  is  ter- 
minated inferiorly  by  a  long  articular  surface,  divided  into  two  parts 
by  an  elevated  ridge.  The  external  portion  of  the  articular  sur&ce  is 
a  rounded  protuberance,  eminentia  capitata,  which  articulates  with  the 
cup-shaped  depression  on  the  head  of  the  radius  ;  the  internal  portion 
is  a  concave  and  pulley-like  surface,  trochleay  which  articulates  with 
the  ulna.     Projecting  beyond  the  articular  surface  on  each  side  are 


the  MUmal  and  wtorno/  eaidyle.  the  latWt  being  coniidembly  the 
lot^^  ;  and  mniung  upward*  bom  the  condjtee  npon  the  borden  of 
the  bone  ub  the  condyloid  ridgei,  of  which  the  eiteraai  i>  the  mMt 
prnminent.  Immediately  in  mint  of  the  trochlea  ii  a  amall  depeimoD 
for  receiving  the  coronoid  proceu  of  the  ulna 
daring  fleiion  of  the  fore-arm ;  and  immedi-  *V'  *'■ 

■tely  behmd  it  a  large  and  deep  fosaa,  foT  con- 
tsining  the  olecranon  proceu  in  extension. 

the  shaft,  one  (ai  the  head,  one  ibr  the  tu- 
berositiea,  one  for  the  enuQontia  capitata.  one 
for  the  trochlea,  and  one  foi  eaeli  condyle, 
the  iDtemal  preceding  the  external.  Ouinca- 
tion  commences  in  the  diaphyaia  of  the  hu- 
merus soon  after  the  ciaTicle  ;  in  the  head  and 
tnberodtiea,  during  the  aecond  and  third  yean 
of  infantile  life  ;  in  the  emincntia  capitata 
aod  trochlea  during  the  third  and  aixth  yean  ; 
BJftd  in  the  condyles  during  the  twelfth  and 
Gfieenth.    The  entire  bone  is  consolidated  at 

ArUaJaiimi. — With  the  glenoid  carily  of 
the  Kerala,  and  with  the  ulna  and  radius. 

AttadtmaUofMuKUi.—T:o  tu>aily-/oar ;  by 
the  gnater  tolMrosity  to  the  aupra-Bpinatui,  in- 
fra-apinatuB,  and  terea  minor ;  lesser  tuberosity, 
rabscapnlaria ;  anterior  bicipital  ridge,  pecloialis 
major  i  posterior  bicipital  ridge  and  grooTe,  teiea 
major  and  latisaimns  dorsi ;  shaft,  external  and 
interna]  heads  of  the  triceps,  deltoid,  coraco- 
brachialia,  and  braehialia  anticas ;  external  con- 
dyloid ridge  and  condyle  (amdj/iia  gxtenaonta), 
extensore  and  Bnpina)ors  of  the  fore-arm,  viz, 
supinator  loiigus,  extensor  carpi  tadialis  ion- 
gior,  extensor  carpi  radialis  brevior,  extensor 
communis  digitorum,   extensor  minimi  dlgiti, 

extensor  carpi  ulnaris,  anconeus,  and  supinator  hrevis  ;  internal  con- 
dyle (crmdi/laa  jteromu),  flexors  and  one  pronator,  viz.  pronator  radii 
teres,  itexor  carpi  radialis,  paimaris  longus,  flexor  aublimia  digiConun, 
and  flexor  carpi  nlnaris. 

•  TTk  himmtia  of  the  tighl  side;  its  snlerior  surfice.  1.  Tie  shift  of  tha 
bone,  a.  The  hod.  3.  Tba  aaitomical  neck.  t.  The  greater  (i^maitf. 
i.  The  Icuer  tubeRHitf.  »■  The  bicipital  ZTcmve.  ;,  Ilie  sntenor  bidpiul 
lidge.  B  The  poilerior  IricipillJ  ridge.  9.  The  rough  lurfice  into  which  the 
dellwd  ii  iuerted.    10.  The  DuChtioua  fbrtmea.    11.  The  emineatiicspinu. 
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Ulna. — ^The  ulna  is  a  long  bone,  diyinble  into  a  shaft  and  two 
extremities.  The  upper  extremity  is  laige,  and  forms  principally  the 
articulation  of  the  elbow ;  while  the  lower  extremity  is  small,  and 
excluded  from  the  wrist-joint  by  an  inter-articular  fibro-cartilage. 

The  superior  extremity  presents  a  semilunar  concavity  of  large  size, 
the  greater  aigmoid  notch,  for  articulation  with  the  humerus ;  and  upon 
the  outer  side  a  lesser  sigmoid  notch,  which  articulates  with  the  head 
of  the  radius.  Bounding  the  greater  sigmoid  notch  posteriorly  is  the 
(Jecranon  process ;  and,  overhanging  it  in  front,  a  pointed  eminence 
with  a  rough  triangular  base,  the  coronoid  process.  Behind  the 
lesser  sigmoid  notch,  and  extending  downwards  on  the  side  of  the 
olecranon,  is  a  triangular  uneven  surfieioe,  for  the  anconeus  muscle ; 
and  upon  the  posterior  sur£Eice  of  the  olecranon  a  smooth  triangular 
surfieioe,  which  is  subcutaneous. 

The  d^/i  is  prismoid  in  form,  and  presents  three  snrfiicea, 
anterior,  posterior,  and  internal ;  and  three  borders.  The  anterior 
surface  is  occupied  by  the  flexor  profundus  digitorum  for  the  upper 
three-fourths  of  its  extent ;  and  below  by  a  depression,  for  the  pro- 
nator quadratus  muscle.  A  little  above  its  middle  is  the  nutritious 
foramen,  which  is  directed  upwards.  Upon  the  posterior  surface  at 
the  upper  part  of  the  bone  is  the  triangular  uneven  depression  for  the 
anconeus  muscle,  bounded  inferiorly  by  an  oblique  ridge  which  runs 
downwards  from  the  posterior  extremity  of  the  lesser  sigmoid  notch. 
Below  the  ridge  the  smface  is  marked  into  several  grooves,  for  the  at- 
tachment of  the  extensor  ossis  metacarpi,  extensor  secundi  intemodii, 
and  extensor  indicis  muscle.  The  internal  surface  is  covered  in  for  the 
the  greater  part  of  its  extent  by  the  flexor  profundus  digitorum.  The 
anterior  bonier  is  rounded,  and  gives  origin  by  its  lower  fourth  to  the 
pronator  quadratus  ;  the  posterior  is  more  prominent,  and  affords  at- 
tachment to  the  flexor  carpi  ulnaris  and  extensor  carpi  ulnaris.  At 
its  upper  extremity  it  expands  into  the  triangular  subcutaneous  sur- 
face of  the  olecranon.  The  external  or  radial  border  is  sharp  and  pro- 
minent, for  the  attachment  of  the  interosseous  membrane. 

The  lower  extremity  terminates  in  a  small  rounded  head,  capiiulum 
uImb,  from  the  side  of  which  projects  the  styloid  process.  The  latter 
presents  a  deep  notch  at  its  base  for  the  attachment  of  the  apex  of  the 
triangular  interarticular  cartilage,  and  by  its  point  gives  attachment  to 
the  internal  lateral  ligament.  Upon  the  posterior  surface  of  the  head 
is  a  groove,  for  the  tendon  of  the  extensor  carpi  ulnaris  ;  and  upon  the 
side  opposite  to  the  styloid  process  a  smooth  surfsice,  for  articulation 
with  the  side  of  the  radius. 

Development, — ^By  three  centres ;  one  for  the  shaft,  one  for  the  in- 
ferior extremity,  and  one  for  the  olecranon.  Ossification  commences 
in  the  ulna  shortly  after  the  humerus  and  radius  ;  the  two  ends  of  the 
bone  are  cartilaginous  at  birth.  The  centre  for  the  lower  end  appears 
at  about  the  fifth,  and  that  for  the  olecranon  about  the  seventh  year. 
The  bone  is  completed  at  about  the  twentieth  year. 

Articulations, — With  itvo  bones  ;  the  humerus  and  radius ;  it  is  ae- 


parated  fi-om  Ihe  cuneifonn  bone  of  the  carpiu  by  the  triangular  intcr- 
articular  cartilage- 

AOarAiaesi  i^Miudes. — To  Itcdve ;  by  the  olecranon,  to  the  triceps 
eitenur  cubili,  one  head  of  the  Seior  carpi  ulnaris,  and  the  an- 
eoneui ;  by  the  coronoid  p^ocea^  to  the  bracbiali*  anticua,  pionator 
radii    terea,    fleior    snblimis   digitorum.    and 
flexor  profundus  digitorum  ;  by  the  shaft,  to  Fig.  sS.* 

the  AeEor  profundus  digitomm,  flexor  carpi 
ulnoria,  pronalcr  quadratue,  anconeua,  eitenaor 
carpi  nlnaria,  extensor  ossii  metacarpi  poUicis, 
extensor  Kcnndi  intemodii  pollicis,  and  ex- 
tensor indins. 

Raditie. — The  radius  ia  the  rotatory  bone 
of  ^e  fore-arm  ;  it  ia  divisitde  into  a  shaft  and 
two  extremities ;  unlike  the  ulna,  ita  npper 
extremity  is  small,  and  merely  acceuory  to  the 
formation  of  the  elbow-joint ;  while  the  lower 
extremity  ia  la^e,  and  forms  almost  aolely  the 
joint  of  ^e  wrist. 

The  mperior  extremity  presents  a  rounded 
iead,  depressed  upon  its  upper  Bur&ce  into  a 
shallow  cup.  Around  the  margin  of  the  bead 
is  a  nnooth  articular  sur&ce,  which  Is  broad  on 

lesser  sigmoid  notch  of  the  ulna,  and  narrow 
ia  the  rest  of  its  circumference,  to  play  in  the 
orbicular  ligament.  Beneath  the  h^  is  a 
round  constricted  kbA  ;  and  beneath  the  neck, 
on  its  internal  aspect,  a  prominent  process,  the 
taberoiily.  The  surlace  of  the  tuberouty  is 
partly  smooth,  and  partly  rough  ;  rongh  below, 

of  the  biceps  ;  and  smooth  above,  where  a  bursa 
is  interposed  between  the  tendon  and  the  bone. 

The  «iq/J  of  the  '        -       ■      -, 
TiM  animoT  lurfaee 
'''      "      >t  longus  polhcis  ;  and  flat  below,  where  it  supports  the  pro- 


■  The  tno  bones  of  the  fOre-vm  lecn  from  the  front.    1.  Tbe  ihift  of  th 

which  the  head  of  theradiui  ii  articuliled,  4.  The  Dlecrsnoo  pmcui,  S.  Th 
CDroaoxd  praccu.  fl.  Tbe  uuCritioua  foramen.  7.  The  'hup  ridg«i  ufMrn  tb 
two  bona  to  which  the  iDleroiKoiu  meoibnmc  n  sttached,  9'  The  CApituluE 
ulnee.  D-  The  Ityloid  proceu.  10.  The  shaft  of  tJie  radiu.  II.  ItAhpadmu 
lounded  b;  the  imoolli  border  Ibi  aiti 
IJ.  The  neck  of  the  ndiua.  13  Iti  t 
The  lower  citreraitj  of  the  bone.    16.  14 


4.  The  obluiue 


82  RADIUS. — CARPUS. 

round  aboTe,  where  it  supports  the  supinator  brevis  muscle,  and 
marked  by  several  shallow  oblique  grooves  below,  which  afford  attach- 
ment to  the  extensor  muscles  of  the  thumb.  The  external  sutfaee  is 
rounded  and  convex,  and  marked  by  an  oblique  ridge^  which  extends 
firom  the  tuberosity  to  the  styloid  process  at  the  lower  extremity  of 
the  bone.  Upon  the  inner  margin  of  the  bone  is  a  sharp  and  promi- 
nent crest,  which  gives  attachment  to  the  interosseous  membrane. 
The  lower  extremity  of  the  radius  is  broad  and  triangular,  and  pro- 
vided with  two  articular  sur&ces  ;  one  at  the  side  of  the  bone,  which 
is  concave  to  receive  the  rounded  head  of  the  ulna  ;  the  other  at  the 
extremity,  and  marked  by  a  slight  ridge  into  two  facets,  one  extei^ 
nal  and  triangular,  corresponding  with  the  scaphoid  ;  the  other  square, 
with  the  semilunar  bone.  Upon  the  outer  side  of  the  extremity  is 
a  strong  conical  projection,  the  styloid  process,  which  gives  attachment 
by  its  base  to  the  tendon  of  the  supinator  longus,  and  by  its  apex  to 
the  external  lateral  ligament  of  the  wrist  joint.  The  inner  edge  of 
the  articular  surface  affords  attachment  to  the  base  of  the  inteiyarti- 
cular  cartilage  of  the  ulna. 

Immediately  in  front  of  the  styloid  process  is  a  groove,  which  lodges 
the  tendons  of  the  extensor  ossis  metacarpi  pollicis,  and  extensor  primi 
intemodii ;  and  behind  the  process  a  broader  groove,  for  the  tendons  of 
the  extensor  carpi  radialis  longior  and  brevior,  and  extensor  secundi 
intemodii ;  behind  this  is  a  prominent  ridge,  and  a  deep  and  narrrow 
groove,  for  the  tendon  of  the  extensor  indicis  ;  and  still  farther  back 
part  of  a  broad  groove,  completed  by  the  ulna,  for  the  tendons  of  the 
extensor  communis  digitorum. 

Dei^elopment. — By  ^ree centres;  one  for  the  shaft,  and  one  for  each 
extremity.  Ossification  commences  in  the  shaft  soon  after  the  hu- 
merus, and  before  that  in  the  ulna.  The  inferior  centre  appears 
during  the  second  year,  and  the  superior  about  the  seventh.  The 
bone  is  perfected  at  twenty. 

Articulations,'— With  four  bones  ;  humerus,  ulna,  scaphoid,  and 
semilunar. 

AttachmeTit  of  Muscles, — ^To  nine ;  by  the  tuberosity  to  the  biceps  ; 
by  the  oblique  ridge  to  the  supinator  brevis,  pronator  radii  teres, 
flexor  sublimis  digitorum  and  pronator  quadratus ;  by  the  anterior 
surface,  to  the  flexor  longus  pollicis  and  pronator  quadratus  ;  by  the 
posterior  surface,  to  the  extensor  ossis  metacarpi  pollicis,  and  extensor 
primi  intemodii  ;  and  by  the  styloid  process,  to  the  supinator  longus. 

Carpus. — The  bones  of  the  carpus  are  eight  in  number  ;  they  are 
arranged  in  two  rows.  In  the  first  row,  commencing  from  the  radial 
side,  are  the  os  scaphoides,  semilunare,  cuneiforme,  pisiforme  ;  and  in 
the  second  row,  in  the  same  order,  the  os  trapezium,  trapezoides,  os 
magnum  and  unciforme. 

The  Scaphoid  bone  is  named  from  bearing  some  resemblance  to 
the  shape  of  a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow 
at  the  opposite,  concave  on  one  side,  and  convex  upon  the  other.    It 
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ii,  hoverer,  more  umilai  in  form  lo  a  cBshev  out,  RatteatA  and  con- 
cave upon  one  aide.  If  carefully  examiDed,  it  will  be  tbond  to  pre- 
•ent  a  cexvei  and  a  coscavt  turfiux,  a  eoiiwa  and  a  concave  border, 
a  broad  end,  and  a  narrow  and  painted  erlremily,  the  tuberosity. 

To  ascenain  lo  which  hand  the  bone  belongs,  let  the  student  hold 
it  horizoDlally,  ao  that  the  conrei  eoiface  may  look  backwards 
(t  e.  towards  himaelf),  and  the  convei  border  upwards :  Ibe  broad 
extremity  will  indicate  Its  appropdate  hand  ;  if  it  be  directed  to  the 
i^ht,  the  bone  belongs  to  the  right ;  and  if  to  the  left,  Co  the  left 

A  rticidaliotii^-With  Jhe  bones ;    by  its  eonvejt  surface  with  the 
radius ;  by  its  concave  surfiice,  with 
the   OS  magnum   and   semilunare  ;  Fig'  37.* 

and  by  the  eitremity  of  its  upper 
or  doTBal  border,  with  the  tmpe- 
(inm  and  trspezoides. 

Altaclaneiils. — By  itg  tuberosity 
to  the  abductor  pijlicie,  and  ante- 
lioT  annalar  ligament. 

The  SBUiLUNAa  bone  may  be 
known  by  kaiing  a  creecentic  con- 
cavity, and  a  somewhat  crescentric 
outline.  It  presents  fut  eiamina- 
tion  four  articular  surfaces  and  two 
eitremities  ;  the  artkalar  sar/atei 

two  laUral,  one  lateral  surface  being 
cresoentit,  the  other  nearly  circu- 
lar, and  divided  generally  into  two 
bcels.  The  extremities  are,  one 
donal,  which  is  qnadilaleial,  flat, 
and  indented,  ibr  the  attachment 

of  ligaments ;  the  other  palinar,  which  is  convex,  rounded,  and  of 
larger  si  le. 

To  determine  to  which  band  it  belongs,  let  the  bone  be  held  per- 
pendicularly, so  that  the  dorsal  or  fiat  extremity  look  upwards,  and 
the  convei  side  backwards  (towards  the  holder).     The  drcular  lateral 

4  diagraoi  shewi^  tic  dorsal  surface  of  the  boA«  of  tin 
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surface  will  point  to  the  side  corresponding  with  the  hand  to  which 
the  bone  belongs. 

Artiadations, — With  Jive  bones,  but  occasionally  with  only  four ; 
by  its  conyez  sur&ce,  with  the  radius  ;  by  its  concave  surface,  with 
the  OS  magnum  ;  by  its  crescentic  lateral  &cet,  with  the  scaphoid  ; 
and  by  the  circular  sur&ce,  with  the  cuneiform  bone  and  with  the 
point  of  the  unciform.  This  surface  is  divided  into  two  parts  by  a 
ridge  when  it  articulates  with  the  unciform  as  well  as  with  the  cuneir 
form  bone. 

The  CUNEIFORM  bone,  although  somewhat  wedge-shaped  in  form, 
may  be  best  distinguished  by  a  circular  and  isolated  facet,  which  arti- 
culates with  the  pisiform  bone.  It  presents  for  examination  three  sur- 
faces, a  base,  and  an  apex.  One  surface  is  very  rough  and  irregular  ; 
the  opposite  forms  a  concave  articular  surface,  while  the  third  is  partly 
rough  and  partly  smooth,  and  presents  that  circular  fisioet  which  is 
characteristic  of  the  bone.  The  base  is  an  articular  surfEice,  and  the 
apex  is  rough  and  pointed. 

To  distinguish  its  appropriate  hand,  let  the  base  be  directed  back- 
wards and  the  pisiform  facet  upwards  ;  the  concave  articular  surfiice 
will  point  to  the  hand  to  which  the  bone  belongs. 

Artiadations. — With  three  bones,  and  with  the  triangular  fibro- 
cartilage.  By  the  base,  with  the  semilunare  ;  by  the  concave  surface, 
with  the  unciforme  ;  by  the  circular  fiEicet,  with  the  pisiforme  ;  and  by 
the  superior  angle  of  the  rough  sur&ce,  with  the  fibro-cartilage. 

The  PIRIFORM  bone  may  be  recognized  by  its  small  size,  and  by 
possessing  a  singular  articular  facet.  If  it  be  examined  carefully,  it 
will  be  observed  to  present  four  sides  and  two  extremities  ;  one  side 
is  articular,  the  smooth  facet  approaching  nearer  to  the  superior 
than  the  inferior  extremity.  The  side  opposite  to  this  is  rounded, 
and  the  remaining  sides  are,  one  slightly  concave,  the  other  slightly 
convex. 

If  the  bone  be  held  so  that  the  articular  &cet  shall  look  down- 
wards, and  the  extremity  which  overhangs  the  articular  facet  forwards, 
the  concave  side  will  point  to  the  hand  to  which  it  belongs. 

Articulations. — With  the  cuneiform  bone  only. 

Attachments. — To  ttm  muscles,  the  flexor  carpi  ulnaris,  and  abduc- 
tor minimi  digiti ;  and  to  the  anterior  annular  ligament. 

The  TRAPEZIUM  (os  multangulum  majus)  is  too  irregular  in  form  to 
be  compared  to  any  known  object ;  it  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  flexor  carpi  radialis  muscle.  It  is  some- 
what compressed,  and  may  be  divided  into  two  surfaces  which  are 
smooth  and  articular,  and  three  rough  borders.  One  of  the  articular 
surfaces  is  owd,  concave  in  one  direction,  and  convex  in  the  other 
(saddle-seat  shaped) ;  the  other  is  marked  into  three  facets.  One  of 
the  borders  presents  the  groove  for  the  tendon  of  the  flexor  carpi  rar 
dialis,  which  is  surmounted  by  a  prominent  tubercle  for  the  attach- 
ment of  the  annular  ligament ;  the  other  two  borders  are  rough  and 
form  the  outer  side  of  the  carpus.    The  grooved  border  is  narrow  at 
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one  extremity  and  broad  at  the  other,  where  it  presents  the  groove 
and  tubercle. 

If  the  bone  be  held  so  that  the  grooved  border  look  upwards  while 
the  apex  of  this  border  be  directed  forwards,  and  the  base  with  the 
tubercle  backwards,  the  concavo-convex  surface  will  point  to  the  hand 
to  which  the  bone  belongs. 

Articulations.-^Vf  ith  four  bones  ;  by  the  concavo-convex  surface, 
with  the  metacarpal  bone  of  the  thumb  ;  and  by  the  three  &cets  of 
the  other  articular  sur&ce,  with  the  scaphoid,  trapezoid,  and  second 
metacarpal  bone. 

Attachments. — To  ttpo  muscles,  abductor  pollicis  and  flexor  ossis 
metacarpi ;  and  by  the  tubercle,  to  the  annular  ligament. 

The  TRAPEZOIDBS  (os  multangulum  minus)  is  a  small,  oblong,  and 
quadrilateral  bone,  bent  near  its  middle  upon  itself  (bean-shaped).  It 
presents  four  articular  sur&ces  and  two  extremities.  One  of  the  sur- 
faces is  coficavo-convejCy  i.  e.  concave  in  one  direction,  and  convex  in 
the  other ;  another,  contiguous  to  the  preceding,  is  concave,  so  as  to  be 
almost  angular  in  the  middle,  and  is  often  marked  by  a  small  rough 
depression,  for  an  interosseous  ligament ;  the  two  remaining  sides  are 
Jlat,  and  present  nothing  remarkable.  One  of  the  two  extremities  is 
broad  and  of  large  size,  the  dorsal ;  the  other,  or  palmar,  is  small  and 
rough. 

If  the  bone  be  held  perpendicularly,  so  that  the  broad  extremity  be 
upwards,  and  the  concavo-convex  siuface  forwards,  the  angular  con- 
cave sur&ce  will  point  to  the  hand  to  which  the  bone  belongs. 

Articulations. — With  four  bones  ;  by  the  concavo-convex  surface, 
with  the  second  metacarpal  bone ;  by  the  angular  concave  surface, 
with  the  OS  magnum  ;  and  by  the  other  two  surfaces,  with  the  trape- 
zium and  scaphoid. 

Attainments. — To  the  flexor  brevis  pollicis  muscle. 

The  OS  MAGNUM  (capitatum)  is  the  largest  bone  of  the  carpus,  and 
is  divisible  into  a  body  and  head.  The  head  is  round  for  the  greater 
part  of  its  extent,  but  is  flattened  on  one  side.  The  body  is  irregularly 
quadrilateral,  and  presents  four  sides  and  a  smooth  extremity.  Two 
of  the  sides  are  rough,  the  one  being  square  and  flat,  the  dorsal,  the 
other  rounded  and  prominent,  the  j^mar ;  the  other  two  sides  are 
articular,  the  one  being  concave,  the  other  convex.  The  extremity  is 
a  triangular  articular  surface,  divided  into  three  facets. 

If  the  bone  be  held  perpendicularly,  so  that  the  articular  extremity 
look  upwards  and  the  broad  dorsal  surface  backwards  (towards  the 
holder),  the  concave  articular  surface  will  point  to  the  hand  to  which 
the  bone  belongs. 

Articulations. — With  seven  bones ;  by  the  rounded  head,  with  the 
cup  formed  by  the  scaphoid  and  semilunar  bone  ;  by  the  side  of  the 
convex  sur&ce,  with  the  trapezoides ;  by  the  concave  surface,  with  the 
unciforme  ;  and  by  the  extremity,  with  the  second,  third,  and  fourth 
metacarpal  bones. 

Attadtments, — To  the  flexor  brevis  pollicis  muscle. 


en 

Thf  UNCIFOKSIB  it  a  trianguUr-Bhaped  bone,  lemitrkable  for  a  Ion; 
and  curved  pmccBt,  which  project!  Oota  jti  palmar  aspect.  It  pre- 
lents  five  lurfiicei ! — three  articular,  and  two  free.  One  of  the  arti- 
cular aurfaces  ii  divided  bj  a  alight  ridge  into  two  facets  ;  the  other 
two  conyerge,  and  meet  at  a  flattened  angle.*  One  of  the  free  bu> 
hces,  the  doraai,  la  rough  and  triangular  ;  the  ochcT,  palmar,  aJeo  tri- 
anguhir,  but  aomewhal  anialler,  gives  origia  to  the  nnciform  piocesa. 

If  the  bone  he  held  perpendicularly,  so  that  the  articular  surface 
with  two  faceta  look  upwarda,  and  the  unciform  proceaB  backwatda 
(towarda  the  holder),  the  conavity  of  the  upcifonn  pniceaa  will  point 
to  the  hand  to  which  the  bone  helonga. 

A  rticulaivmi.— With  Jive  bonea ; 
p,     „  f  by  the  two  ^ceta  on  its  baae,  with 

*■      *^  the    fourth    and    fifth    metacarpal 

bonea  ;  bj-  the  two  lateral  articn- 
lating  Burhces,  with  the  magnum 
and  cuneiforme  i  and  by  the  flat- 
tened angle  of  ita  apci,  with  the 

Alta£hiiienU.-^To  two  muaclea, 
adductor  minimi  digici,  and  flexor 
brevii  minimi  digiti ;  and  by  the 
hook-ahaped  process  to  the  annular 
ligament. 

iJewfcpmmi. — The  bonea  of  the 
carpua  are  each  developed  by  a 
ungle  centre  ;  they  are  cartilagi- 
noua  at  birth,  (^fication  com- 
mencea  towarda  the  end  of  the  first 
year  in  the  oa  magnum  and  nnd- 
forme ;  at  the  end  of  the  third 
year  in  the  cuneiforme ;  during  the 
fifth  year  in  the  trapeziam  and  to- 
milunare ;  during  the  eighth,  in 
the  scaphoides  ;  the  ninth,  in  the 
trapeioidea;  and  the  twelfth  in  the 
piBifnme.  The  latter  bone  is  the 
last  in  the  skeleton  la  ossify  ;  it 
is,  in  reality,  a  aeaamoid  bone  of  the  tendon  of  the  flexor  carpi  ui- 

•  When  the  Qncifanne  does  not  arlirnlite  with  the  Kmilimaje,  ttiii  angle  it 
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METACARPUS.  87 

The  number  of  articulations  which  each  bone  of  the  carpus  presents 
"with  surrounding  bones,  may  be  expressed  in  figures,  which  will 
materially  facilitate  their  recollection  ;  the  number  for  the  first  row  is 
5531,  and  for  the  second  4475. 

Mktacarpus. — The  bones  of  the  metacarpus  are  five  in  number. 
They  are  long  bones,  divisible  into  a  head,  shaft,  and  base. 

The  l^ead  is  rounded  at  the  extremity,  and  flattened  at  each  side, 
for  the  insertion  of  strong  ligaments ;  the  shaft  is  prismoid,  and  marked 
deeply  on  each  side,  for  the  attachment  of  the  interossei  muscles  ;  and 
the  hose  is  irregularly  quadrilateral,  and  rough  for  the  insertion  of 
tendons  and  ligaments.  The  base  presents  three  articular  surfaces, 
one  at  each  side,  for  the  adjoining  metacarpal  bones  ;  and  one  at  the 
extremity  for  the  carpus. 

The  metacarpal  bone  of  the  thumb  is  one-third  shorter  than  the 
rest,  flattened  and  broad  on  its  dorsal  aspect,  and  convex  on  its 
palmar  side  ;  the  articular  surface  of  the  head  is  not  so  round  as  that 
of  the  other  metacarpal  bones  ;  and  the  base  has  a  single  concavo- 
convex  sur^e,  to  articulate  with  the  similar  surface  of  the  trapezium. 
The  metacarpal  bones  of  the  diiferent  fingers  may  be  distinguished 
by  certain  obvious  characters.  The  base  of  the  metacarpal  bone  of 
the  index  finger  is  the  largest  of  the  four,  and  presents  four  articular 
surfaces.  That  of  the  middle  finger  may  be  distinguished  by  a 
rounded  projecting  process  upon  the  radial  side  of  its  base,  and  two 
small  circular  facets  upon  its  ulnar  lateral  surface.  The  base  of  the 
metacarpal  bone  of  the  ring-finger  is  small  and  square,  and  has  two 
small  circular  facets  to  correspond  with  those  of  the  middle  meta- 
carpal. The  metacarpal  bone  of  the  little  finger  has  only  one  lateral 
articular  sur£u:e. 

Development. — By  two  centres  ;  one  for  the  shaft,  and  one  for  the 
digital  extremity,  with  the  exception  of  the  metacarpal  bone  of  the 
thumb,  the  epiphysis  of  which,  like  that  of  the  phalanges,  occupies 
the  carpal  end  of  the  bone.  Ossification  of  the  metacarpal  bones  com- 
mences in  the  embryo  between  the  tenth  and  twelfth  week,  that  is,  soon 
after  the  bones  of  the  fore-arm.  The  epiphyses  make  their  appear- 
ance at  the  end  of  the  second,  or  early  in  the  third  year,  and  the 
bones  are  completed  at  twenty. 

Articulations. — The  first  with  the  trapezium  ;  second,  with  the  tra- 
pezium, trapezoides,  and  os  magnum,  and  with  the  middle  metacarpal 
bone  ;  third,  or  middle,  with  the  os  magnum,  and  adjoining  metacai^ 
bones  ;  fourth,  with  the  os  magnum  and  unciforme,  and  with  the  ad- 
joining metacarpal  bones  ;  and,,  fifth,  with  the  unciforme,  and  with  the 
metacarpal  bone  of  the  ring-finger. 

The  figures  resulting  from  the  number  of  articulations  which  each 
metacarpal  bone  possesses,  taken  from  the  radial  to  the  ulnar  side, 
are  13121. 

Attachment  of  Musdes, — To  the  metacarpal  bone  of  the  thumb, 
ihree^  the  flexor  ossis  metacarpi,  extensor  ossis  metacarpi,  and  first 
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dorsal  interosseous  ;  of  the  index  finger, ^oe,  the  extensor  carpi  radialis 
longior,  flexor  carpi  radialis,  first  and  second  dorsal  interosseous,  and 
first  palmar  interosseous  ;  of  the  middle  finger,  /ottr,  the  extensor 
carpi  radialis  brevior,  adductor  pollicis,  and  second  and  third  dorsal  in- 
terosseous ;  of  the  ring-finger,  three^  the  third  and  fourth  dorsal  inter- 
osseous, and  second  palmar ;  and  of  the  little  finger,  four^  extensor 
carpi  ulnaris,  adductor  minimi  digiti,  fourth  dorsal,  and  third  palmar 
interosseous. 

pHALANGBfi. — The  phalanges  are  the  bones  of  the  fingers ;  they 
are  named  from  their  arrangement  in  rows,  and  are  fourteen  in 
number,  three  to  each  finger,  and  two  to  the  thumb.  In  conformation 
they  are  long  bones,  divisible  into  a  shaft,  and  two  extremities. 

The  flAo/ll  is  compressed  firom  before  backwardfi,  convex  on  its 
posterior  sur&ce,  and  flat  with  raised  edges  in  front.  The  metacarpal 
extremity,  or  hase^  in  the  first  row  is  a  simple  concave  articular  surface, 
that  in  the  other  two  rows  a  double  concavity,  separated  by  a  slight 
ridge.  The  digital  extremities  of  the  first  and  second  row  present  a 
pulley-like  sur^ce,  concave  in  the  middle,  and  convex  on  each  side. 
The  ungual  extremity  of  the  last  phalanx  is  broad,  rough,  and  ex- 
panded into  a  semilunar  crest. 

Development. — By  turn  centres  ;  one  for  the  shaft,  and  one  for  the 
base.  Ossification  commences  first  in  the  third  phalanges,  then  in  the 
first,  and  lastly  in  the  second.  The  period  of  commencement  corre- 
sponds with  that  of  the  metacarpal  bones.  The  epiphyses  of  the  first 
row  appear  during  the  third  or  fourth  year,  those  of  the  second  row 
during  the  fourth  or  fifth,  and  of  the  last  during  the  sixth  or  seventh. 
The  phalanges  are  perfected  by  the  twentieth  year. 

Artictdaiiom. — The  first  row,  with  the  metacarpal  bones  and  second 
row  of  phalanges  ;  the  second  row,  with  the  first  and  third  ;  and  the 
third,  with  the  second  row. 

Attachment  of  Muscles, — To  the  base  of  the  Jirst  phalanx  of  the 
thumb  four  muscles,  abductor  pollicis,  flexor  brevis  pollicis,  adductor 
pollicis,  and  extensor  primi  intemodii  ;  and  to  the  second  phaiana;  ttcoy 
the  flexor  longus  pollicis,  and  extensor  secundi  intemodii.  To  the 
Jirst  phalanx  of  the  second,  third,  and  fourth  fingers,  one  dorsal  and 
one  palmar  interosseous,  and  to  the  first  phalanx  of  the  little  finger, 
the  abductor  minimi  digiti,  flexor  brevis  minimi  digiti,  and  one  palmar 
interosseous.  To  the  second  phalanges,  the  flexor  sublimis  and 
extensor  communis  digitorum ;  and  to  the  last  phalanges,  the  flexor 
profundus  and  extensor  communis  digitorum. 


PELVIS   AND   LOWER   EXTREMITY. 

The  bones  of  the  pelvis  are  the  two  ossa  innominata,  the  sacrum 
and  the  coccyx  ;  and  of  the  lower  extremity,  the  femur,  patella,  tibia 
and  fibuhi,  tarsus,  metatarsus,  and  phalanges. 


flat  bone,  conBisting  in 
the  acetabulum.  Uei 
mble  into  three  pnctio 


-The  OS  innominaluni  (og  coae)  ia  an  irregular 
the  yoang  iQbject  of  three  parts,  which  meet  at 
«  it  it  usually  tteacribed  in  the  adult  aa  diii- 
e,  ilinm,  iKhium,  and  pubes.     The  Uiam  is  the 


superior,  broad,  and  expanded  portion  which  forms  the  prominence  of 
the  hip,  and  aiticulales  with  the  Bacniin.  The  itrc*iajH  ia  the  inforioc 
and  stronn  part  of  the  bone  on  wliich  we  sit.  Tho  os  puiia  is  that 
portion  which  forma  the  front  of  the  pelris,  and  gives  support  to  the 
external  ergons  of  generation. 

The  TLitTU  may  be  descrihed  as  divisible  into  an  intemal  and  ex- 
ternal aur&ce,  a  ci«Et,  and  an  anterior  and  posterior  border. 

The  iniirnal  tarfaa  ia  bounded  above  by  the  crfiat,  below  by  a 
prominent  line,  the  lines  ilio-peclitiea,  and  before  and  behind  by 

The  iUum  i  iu  eitemsl  tur&ce. 

7.  The  iurfiM  for  the  jluteiw 
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the  anterior  and  posterior  borders  ;  it  is  concave  and  smooth  for  the 
anterior  two- thirds  of  its  extent,  and  lodges  the  iliacus  muscle.  The 
posterior  third  is  rough,  for  articulation  with  the  sacrum,  and  is 
divided  by  a  deep  groove  into  two  parts  ;  an  anterior  or  auri- 
cular portion,  which  is  shaped  like  the  pinna,  and  coated  by  carti- 
lage in  the  fresh  bone  ;  and  a  posterior  portion,  which  is  very  rough 
and  uneven  for  the  attachment  of  interosseous  ligaments. 

The  external  surface  is  uneven,  partly  convex,  and  partly  concave  ; 
it  is  bounded  above  by  the  crest ;  below  by  a  prominent  arch,  which 
forms  the  upper  segment  of  the  acetabulum  ;  and  before  and  behind,  by 
the  anterior  and  posterior  borders.  Crossing  this  surface  in  an  arched 
direction,  from  the  anterior  extremity  of  the  crest  to  a  notch  upon  the 
lower  part  of  the  posterior  border,  is  a  groove,  which  lodges  the  gluteal 
vessels  and  nerve,  the  superior  curved  line  ;  and  below  this,  at  a  short 
distance,  a  rough  ridge,  the  inferior  curved  line.  The  surface  in- 
cluded between  the  superior  curved  line  and  the  crest,  gives  origin  to 
the  gluteus  medius  muscle  ;  that  between  the  curved  lines,  to  the  glu- 
teus minimus ;  and  the  rough  interval  between  the  inferior  curved 
line  and  the  arch  of  the  acetabulum,  to  one  head  of  the  rectus.  The 
posterior  sixth  of  this  surface  is  rotigh  and  raised,  and  gives  origin  to 
part  of  the  gluteus  maximus. 

The  crest  of  the  ilium  is  arched  and  curved  in  its  direction  like  the 
italic  letter  /,  being  bent  inwards  at  its  anterior  termination,  and  out- 
wards towards  the  posterior.  It  is  broad  for  the  attachment  of  three 
planes  of  muscles,  which  are  connected  with  its  external  and  internal 
borders  or  lips,  and  with  the  intermediate  npace. 

The  anterior  border  is  marked  by  two  projections,  the  anterior  sur 
perior  spinous  process,  which  is  the  anterior  termination  of  the  crest, 
and  the  anterior  inferior  spinous  process ;  the  two  processes  being  se- 
parated by  a  notch  for  the  attachment  of  the  sartorius  muscle.  This 
border  terminates  inferiorly  in  the  lip  of  the  acetabulum.  The  poste- 
rior border  also  presents  two  projections,  the  posterior  superior  and 
the  posterior  inferior  spinous  process,  separated  by  a  notch.  Inferiorly 
this  border  is  broad  and  arched,  and  forms  the  upper  part  of  the  great 
sacro-ischiatic  notch. 

The  ISCHIUM  is  divisible  into  a  thick  and  solid  portion,  the  bodtf, 
and  into  a  thin  and  ascending  part,  the  ramus ;  it  may  be  considered 
also,  for  convenience  of  description,  as  presenting  an  external  and  in- 
ternal surface,  and  three  borders,  posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven,  for  the  attachment  of 
muscles  ;  and  broad  and  smooth  above,  where  it  enters  into  the  forma- 
tion of  the  acetabulum.  Below  the  inferior  lip  of  the  acetabulum  is 
a  notch,  which  lodges  the  obturator  extemus  muscle  in  its  passage 
outwards  to  the  trochanteric  fossa  of  the  femur.  The  internal  surface 
is  smooth,  and  somewhat  encroached  upon  at  its  posterior  border  by 
the  spine. 

The  posterior  border  of  the  ischium  presents  towards  its  middle  a 
remarkable  projection,  the  spine.     Immediately  above  the  ^ine  is  a 
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notch  of  large  size,  the  grecU  sacro-ischicUic,  and  below  the  spine  the 
lesser  sacro-ischiatic  notch ;  the  former  being  converted  into  a  foramen 
by  the  lesser  sacro-ischiatic  ligament,  gives  passage  to  the  pyriformis 
muscle,  the  gluteal  vessels  and  nerve,  pudic  vessels  and  nerve,  and 
ischiatic  vessels  and  nerves ;  and  the  lesser,  completed  by  the  great 
sacro-ischiatic  ligament,  to  the  obturator  intemus  muscle,  and  to  the 
internal  pudic  vessels  and  nerve.  The  inferior  border  is  thick  and 
broad,  and  is  called  the  tuberosity.  The  surface  of  the  tuberosity  is 
divided  into  three  facets  ;  one  anterior,  which  is  rough  for  the  origin 
of  the  semi-membranosus  ;  and  two  posterior,  which  are  smooth,  and 
separated  by  a  slight  ridge  for  the  semi-tendinosus  and  biceps  muscle. 
The  inner  margin  of  the  tuberosity  is  bounded  by  a  sharp  ridge, 
which  gives  attachment  to  a  prolongation  of  the  great  sacro-is- 
chiatic ligament,  and  the  outer  margin  by  a  prominent  ridge,  from 
which  the  quadratus  femoris  muscle  arises.  The  superior  border  of 
the  ischium  is  thin,  and  forms  the  lower  circumference  of  the  obtura- 
tor foramen.  The  ramtts  of  the  ischium  is  continuous  with  the  ramus 
of  the  pubis,  and  is  slightly  everted. 

The  OS  PUBIS  is  divided  into  a  horizontal  portion  or  body^  (hori- 
zontal ramus  of  Albinus),  and  a  descending  portion  or  ramus ;  it  pre- 
sents for  examination  an  external  and  internal  surface,  a  superior  and 
inferior  border,  and  symphysis. 

The  external  surface  is  rough,  for  the  attachment  of  muscles  ;  and 
prominent  at  its  outer  extremity,  where  it  forms  part  of  the  acetabu- 
lum. The  internal  surface  is  smooth,  and  enters  into  the  formation 
of  the  cavity  of  the  pelvis.  The  superior  border  is  marked  by  a 
rough  ridge,  the  crest ;  the  inner  termination  of  the  crest  is  the  angle ; 
and  the  outer  end,  the  spine  or  tubercle.  Running  outwards  from  the 
spine  is  a  sharp  ridge,  the  pectineal  line,  or  linea  ilio-pectinea,  which 
marks  the  brim  of  the  true  pelvis.  In  front  of  the  pectineal  line  is 
a  smooth  depression,  which  supports  the  femoral  artery  and  vein,  and 
a  little  more  externally  an  elevated  prominence,  the  ilio-pectineal 
eminence,  which  divides  the  surface  for  the  femoral  vessels,  from  an- 
other depression  which  overhangs  the  acetabulum,  and  lodges  the 
psoas  and  iliacus  muscles.  The  ilio-pectineal  eminence  moreover 
marks  the  junction  of  the  pubes  with  the  ilium.  ,  The  inferior  border 
is  broad  and  deeply  grooved,  for  the  passage  of  the  obturator  vessels 
and  nerve  ;  and  sharp  upon  the  side  of  the  ramus,  to  form  part  of  the 
boundary  of  the  obturator  foramen.  The  symphysis  is  the  inner  ex- 
tremity of  the  body  of  the  bone  ;  it  is  oval  and  rough,  for  the  attach- 
ment of  a  ligamentous  structure  analogous  to  the  intervertebral  sub- 
stance. The  ramus  of  the  pubes  descends  obliquely  outwards,  and  is 
continuous  with  the  ramus  of  the  ischium.  The  inner  border  of^the 
ramus  forms  with  the  corresponding  bone  the  arch  of  the  pubes,  and 
at  its  inferior  part  is  considerably  everted,  to  afford  attachment  to  the 
cms  penis. 

The  acetabtdum  (cavitas  cotyloidea)  is  a  deep  cup-shaped  cavity, 
situated  at  the  point  of  union  between  the  ilium,  ischium,  and  pubes  ; 
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a  little  lesfe  than  two-fifths  being  formed  by  the  ilium,  a  little  more 
than  two-fifths  by  the  ischium,  and  the  remaining  fifth  by  the  pubes. 
It  is  bounded  by  a  deep  rim  or  lip,  which  is  broad  and  strong  above, 
where  most  resistance  is  required,  and  marked  in  front  by  a  deep 
notch,  which  is  arched  over  in  the  fresh  subject  by  a  strong  ligament, 
and  transmits  the  nutrient  vessels  into  the  joint.  At  the  bottom  of 
the  cup,  and  communicating  with  the  notch,  is  a  deep  and  circular 
pit  (fundus  acetabuli),  which  lodges  a  mass  of  fat,  and  gives  attach- 
ment to  the  broad  extremity  of  the  ligamentum  teres. 

The  obturator  or  thyroid  foramen  is  a  large  oval  interval  between 
the  ischium  and  pubes,  bounded  by  a  narrow  rough  margin,  to  which  a 
ligamentous  membrane  is  attached.  The  upper  part  of  the  foramen  is 
increased  in  depth  by  the  groove  in  the  under  sur£Eu;e  of  the  os  pubis, 
which  lodges  the  obturator  vessels  and  nerve. 

Developments — By  eight  centres  ;  three  principal,  one  for  the  ilium, 
one  for  the  ischium,  and  one  for  the  pubes  ;  and  five  secondary,  one, 
the  Y  shaped  piece  for  the  interval  between  the  primitive  pieces  in 
the  acetabulum,  one  for  the  crest  of  the  ilium,  one  (not  constant)  for 
the  anterior  and  inferior  spinous  process  of  the  ilium,  one  for  the 
tuberosity  of  the  ischium,  and  one  (not  constant)  for  the  angle  of 
the  OS  pubis.  Ossification  commences  in  the  primitive  pieces,  im- 
mediately after  that  in  the  vertebrae,  firstly  in  the  ilium,  then  in 
the  ischium,  and  lastly  in  the  pubes  ;  the  first  ossific  deposits  being 
situated  near  to  the  future  acetabulum.  At  birth,  the  acetabulum, 
the  crest  of  the  ilium,  and  the  ramus  of  the  pubes  and  ischium,  are 
cartilaginous.  T'he  secondary  centres  appear  at  puberty,  and  the 
entire  bone  is  not  completed  until  the  twenty-fifth  year. 

Articulations. — With  three  bones  ;  sacrum,  opposite  innominatum, 
and  femur. 

Attachment  of  Muscles  and  Ligaments. — To  thirty-five  muscles  ;  to 
the  ilium,  thirteen ;  by  the  outer  lip  of  the  crest,  to  the  obliquus  ex- 
temus  for  two-thirds,  and  to  the  latissimus  dorsi  for  one-third  its 
length,  and  to  the  tensor  vaginae  femoris  by  its  anterior  fourth  ;  by  the 
middle  of  the  crest,  to  the  internal  oblique  for  three-fourths  its  length, 
by  the  remaining  fourth  to  the  erector  spinae  ;  by  the  internal  lip,  to 
the  transversalis  for  three-fourths,  and  to  the  queidratus  lumborum  by 
the  posterior  part  of  its  middle  third.  By  the  external  surface,  to  the 
gluteus  medius,  minimus  and  maximus,  and  to  one  head  of  the  rectus  ; 
by  the  internal  surface,  to  the  iliacus  ;  and  by  the  anterior  border  to 
the  sartorius,  and  the  other  head  of  the  rectus.  To  the  ischium 
sixteen ;  by  its  external  surface,  the  adductor  magnus  and  obturator 
externus  ;  by  the  internal  surface,  the  obturator  intemus  and  levator 
ani ;  by  the  spine,  the  gemellus  superior,  levator  ani,  coccygeus,  and 
lesser  sacro-ischiatic  ligament ;  by  the  tuberosity,  the  biceps,  semi- 
tendinosus,  semi-membranosus,  gemellus  inferior,  quadratus  femoris, 
erector  penis,  tranversus  perinei,  and  great  sacro-ischiatic  ligament  ; 
and  by  the  ramus,  the  gracilis,  accelerator  urinse,  and  compressor 
urethrae.    To  the  os  pubis  fifteen  ;  by  its  upper  border,  the  obliquus 


eitemuB,  obliqum  intenma,  tnOTenalis,  reelue,  pyramidalia,  pecti- 
neus,  and  penu  parTOS  ;  by  ilg  eitemaJ  surfoee,  the  adductor  longus, 
adductor  brerii  and  gracilis  ;  bj  ile  internal  aurfece,  the  levator  ani, 
coinprenar  urethrte,  and  obturator  intemus  ;  and  by  the  ramus,  the 
adductor  magnna,  and  accelerator  arin^e. 


pclris.    I.  The  last  lumbal  verttbni.    z,  2.  The  interrert^nl 

a,  S.  liie  Uiu  fOHH,  fonniog  the  laKral  bounduin  of  the  Mk  pelvis.  7.  xb 
antiHor  .uperior  ipiDoui  proceia  of  the  ilium  ;  left  aide.  S.  The  unterior  infl 
lior  ipinouB  ptoMM.    B.  The  oMtabulum.    a.  Th*  notch  of  the  acetabuluu 

b.  The  haif  of  the  iachium.  c.  lia  Cubcteaitf.  d.  The  ipine  of  the  iachiui 
aeen  through  the  aliluislor  foramen,  e.  The  db  nubia,  /.  The  sjmphyBia  pu 
bii.  g-. 'nie  U[:h  of  the  pubea,  ft.  The  angle  of  the  09  pubu,  f.Theipuui 
the  pubefl  :  Ifie  prDEnioeut  ridge  between  ft  apj  i  ia  (he  creit  of  the  pubr 
k.  k.  The  peeOneoiliue  of  the  pubea.  t,  I-  The  ibo-pectioeHj  line;-fn,  m,  th 
pnlonzatiDn  of  chia  line  to  the  promontory  of  the  aaenun.  The  line  repn 
•enled  by  A,  i.  *,  *.  (,  (,  and  m,  m.  is  Ihe  brim  of  the  true  pel™,  n.  The  ilit 
pcctiAcd  eminence.  0.  The  smooth  aurface  which  aupporta  the  femoral  ¥eaKL 
p,  p.    Tbt  great  aWJro-iacbiadc  notch- 
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the  08sa  ilii,  and  separated  from  the  true  pelvis  by  the  linea  ilio- 
pectinea.  The  true  pelvis  is  all  that  portion  which  is  situated  be- 
neath the  linea  ilio-pectinea.  This  line  forms  the  margin  or  brim  of 
the  trae  pelvis,  while  the  included  area  is  called  the  inlet.  The  form 
of  the  inlet  is  heartrshaped,  obtusely  pointed  in  front  at  the  symphysis 
pubis,  expanded  on  each  side,  and  encroached  upon  behind  by  a  pro- 
jection of  the  upper  part  of  the  sacrum,  which  is  named  the  pro- 
montory. The  cavity  is  somewhat  encroached  upon  at  each  side  by  a 
smooth  quadrangular  plane  of  bone,  corresponding  with  the  internal 
sur&ce  of  the  acetabulum,  and  leading  to  the  spine  of  the  ischium.  In 
front  are  two  fossae  around  the  obturator  foramina,  for  lodging  the  ob- 
turator intemus  muscle,  at  each  side.  The  inferior  termination  of  the 
pelvis  is  very  irregular,  and  is  termed  the  outlet.  It  is  bounded  in 
front  by  the  convergence  of  the  rami  of  the  ischium  and  pubes,  which 
constitute  the  arch  of  the  pubes  ;  on  each  side  by  the  tuberosity  of  the 
ischium,  and  by  two  irregular  fissures  formed  by  the  greater  and  lesser 
sacro-ischiatic  notches  ;  and  behind  by  the  lateral  borders  of  the  sa- 
crum, and  by  the  coccyx. 

The  pelvis  is  placed  obliquely  with  regard  to  the  trunk  of  the  body, 
so  that  the  inner  surface  of  the  ossa  pubis  is  directed  upwards,  and 
would  support  the  superincumbent  weight  of  the  viscera.  The  base 
of  the  sacrum  rises  nearly  four  inches  above  the  level  of  the  upper 
border  of  the  symphysis  pubis  and  the  apex  of  the  coccyx,  some- 
what more  than  half  an  inch  above  its  lower  border.  If  a  line  were 
carried  through  the  central  axis  of  the  inlet,  it  would  impinge  by  one 
extremity  against  the  umbilicus,  and  by  the  other  against  the  middle 
of  the  coccyx.  The  cutis  of  the  inlet  is  therefore  directed  downwards 
and  backwards^  while  that  of  the  ovikt  points  (/oumtmircfs  and  forwards^ 
and  corresponds  with  a  line  drawn  from  the  upper  part  of  the  sacrum, 
through  the  centre  of  the  outlet.  The  axis  of  the  cavity  represents  a 
curve,  which  corresponds  very  nearly  with  the  curve  of  the  sacrum,  the 
extremities  being  indicated  by  the  central  points  of  the  inlet  and  outlet. 
A  knowledge  of  the  direction  of  these  axes  is  most  important  to  the 
surgeon,  as  indicating  the  line  in  which  instruments  should  be  used  in 
operations  upon  the  viscera  of  the  pelvis,  and  the  direction  of  force  in 
the  removal  of  calculi  from  the  bladder  ;  and  to  the  accoucheur,  as 
explaining  the  course  taken  by  the  foetus  during  parturition. 

There  are  certain  striking  differences  between  the  male  and  female 
pelvis.  In  the  male  the  bones  are  thicker,  stronger,  and  more  solid, 
and  the  cavity  deeper  and  narrower.  In  the  female  the  bones  are 
lighter  and  more  delicate,  the  iliac  fossae  ai'e  large,  and  the  ilia  ex- 
panded ;  the  inlet,  the  outlet,  and  the  cavity,  are  large,  and  the 
acetabula  farther  removed  from  each  other  ;  the  cavity  is  shallow, 
the  tuberosities  widely  separated,  the  obturator  foramina  triangular, 
and  the  span  of  the  pubic  arch  greater.  The  precise  diameter  of  the 
inlet  and  outlet,  and  the  depth  of  the  cavity,  are  important  consider- 
ations to  the  accoucheur. 

The  diameters  of  the  inlet  or  brim  are  three  :   1 .  Antero-posterior, 
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sacro- pubic  or  conjugate;  2.  tranverse  ;  and  3.  obliqne.  The  an- 
iero-posterior  extends  from  the  symphysis  pubis  to  the  middle  of  the 
promontory  of  the  sacrum,  and  measures  four  inches.  The  tranverse 
extends  from  the  middle  of  the  brim  on  one  side  to  the  same  point  on 
the  opposite,  and  measures  five  inches.  The  oblique  extends  from 
the  sacro-iliac  symphysis  on  one  side,  to  the  margin  of  the  brim  coi^ 
responding  with  the  acetabulum  on  the  opposite,  and  also  measures 
five  inches. 

The  diameters  of  the  outlet  are  two,  antero-posterior,  and  transverse. 
The  antero-posterior  diameter  extends  from  the  lower  part  of  the  sym- 
physis pubis  to  the  apex  of  the  coccyx  ;  and  the  tranverse,  from  the 
posterior  part  of  one  tuberosity  to  the  same  point  on  the  opposite  side  ; 
they  both  measure  four  inches.  The  cavity  of  the  pelvis  measures  in 
depth  four  inches  and  a-half,  posteriorly  ;  three  inches  and  a-half  in  the 
middle  ;  and  one  and  a  half  at  the  symphysis  pubis. 

Femur.  The  femur,  the  longest  bone  of  the  skeleton,  is  situated 
obliquely  in  the  upper  part  of  the  lower  limb,  articulating  by  means 
of  its  head  with  the  acetabulum,  and  inclining  inwards  as  it  descends, 
until  it  almost  meets  its  fellow  of  the  opposite  side  at  the  knee.  In 
the  female  this  obliquity  is  greater  than  in  the  male,  in  consequence 
of  the  greater  breadth  of  the  pelvis.  The  femur  is  divisible  into  a 
shaft,  a  superior,  and  an  inferior  extremity. 

At  the  superior  extremity  is  a  rounded  head,  directed  upwards  and 
inwards,  and  nuurked  just  below  its  centre  by  an  oval  depression  for 
the  ligamentum  teres.  The  head  is  supported  by  a  neck,  which  varies 
in  length  and  obliquity  according  to  sex  and  at  various  periods  of  life, 
being  long  and  oblique  in  the  adult  male,  shorter  and  more  horizontal 
in  the  female  and  in  old  age.  Externally  to  the  neck  is  a  large  pro- 
cess, the  trochanter  major,  which  presents  upon  its  anterior  surface 
an  oval  &cet,  for  the  attachment  of  the  tendon  of  the  gluteus  minimus 
muscle  ;  and  above,  a  double  facet,  for  the  insertion  of  the  gluteus 
medius.  On  its  posterior  side  is  a  vertical  ridge,  the  linea  qtiadrati 
for  the  attachment  of  the  quadratus  femoris  muscle.  Upon  the  inner 
side  of  the  trochanter  major  is  a  deep  pit,  the  trochatiteric  or  digital 
fosaa^  in  which  are  inserted  the  tendons  of  the  pyriformis,  gemellus 
superior  and  inferior,  and  obturator  extemus  and  intemus  muscles. 
Passing  downwards  from  the  trochanter  major  in  front  of  the  bone  is 
an  oblique  ridge,  which  forms  the  inferior  boundary  of  the  neck,  the 
anterior  intertrochanteric  line ;  and  behind,  another  oblique  ridge,  the 
posterior  intertrochanteric  line,  which  terminates  in  a  rounded  tu- 
bercle upon  the  posterior  and  inner  side  of  the  bone,  the  troclianter 
minor. 

The  shc^t  of  the  femur  is  convex  and  rounded  in  front,  and  covered 
with  muscles  ;  and  somewhat  concave  and  raised  into  a  rough  and  pro- 
minent ridge  behind,  the  linea  aspera.  The  linea  aspera  near  the 
upper  extremity  of  the  bone  divides  into  three  branches.  The  anterior 
branch  is  continued  forwards  in  front  of  the  lesser  trochanter,  and  is 


r- 
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continiioat  vith  the  mterioT  intertrochanlmo  line  ;  the  middle  w  cdd- 

linued  diiectlj  upwaidg  into  the  lines  quadisti ;  aad  the  posterior, 

broad  Bad  atrongty  marked,  ascendi  to   the 

Fig'  •■'*  boK  of  the  trocbaaler  major.     Towards   the 

lower  eitremity  of  the  bone  the  linea  a«ppni 

divide)  into  two  ridges,  which  deacend  to  the 

two  condyles,  and  enclose  a  triangnUr  apace 

E^      opon  which  rests    the  popliteal  artery.      The 

I  g  iotemat  condyloid  ridge  ii  leiia  marked  than 

J  the  evtemal,  and  presents  a  broad  and  shallow 

ftroore,  for  the  passage  of  the  femoral  artery. 

The  nutritions  foramen  is  siloated  in  or  near 

I        r  the  linea  aspeta,  at  abont  one-third  from  its 

I        I  upper    extremity,    and    is  directed    obliquely 

1  from  below  upwards. 

r  The  /ohw  rxtrraiif  of  the  femnr  is  broad 

and  porous,  and  dirided  by  a  tnioath  depres- 
uon  in  tiont,  and  by  a  luge  fossa  (fossa  in- 
tercondyloidea)  behind,  into  two  condyles. 

The  external  condyle  IB   the   broadest  and 
piost  prominent^  and  the  internal  the  narrow- 
,    ,  eil  and  longest ;  the  difference  in  length  de- 

pending upon  the  obliquity  of  the  femur,  in 
consequence  of  the  sepaiation  of  the  two  bcmeG 
at  their  upper  eitremities  by  the  breadth  of 
the  pelvis.  The  external  condyle  is  marked 
upon  its  outer  side  by  a  prominent  tuberosity, 
which  gives  attachment  to  the  eitemaJ  lateral 
ligament  ;  and  inunediately  beneath  this  is 
the  fossa,  which  lodges  the  tendon  of  origin  of 
the  poplitcas.  By  the  inlflrna]  tnrbce  it  gives 
■  attachment  to  the  anterior  cmdat  ligament  of 

the  knee-joint ;  and  by  its  upper  and  posterior 
part,  to  the  external  bead  of  the  gastiocnemins 
and  to  the  pbntaris.  The  iaterxd  condyle  pro- 
jects upon  its  inner  side  into  a  tuberosity,  to 
which  is  attached  the  internal  lateral  ligament; 
above  this  tuberosity,  at  die  extremity  of  the 
internal  condyloid  ridge,  is  a  tubercle,  for  the 
insertion  of  the  tendon  of  the  adductor  magnus  ;  and  beneath  the 
tubercle,  upon  the  upper  BDT&ce  of  the  condyle,  a  depression,  &am 
which  die  internal  head  of  the  gaslrocnemiui   arisea.      The   < 

"  The  riffht  frmur,  seen  iqioD  the  ulterior  ujiect.  ]-  The  shaft.  1 
bead.  3.  "Se  neck.  4.  The  grest  trochanlir.  t.  Thesnlcriorintcrtro 
terie  lioe.  6.  The  leseer  trochiDKr.  7.  The  eitemal  condfle.  B.  The 
oal  condyle.  0-  The  tubensiCy  for  the  Btltifhrneal  of  the  eiLemsl  latei*! 
meat.  10.  Tbefoesifmthelendonnf  origin  of  Ibe  poplitem  muscle.  11, 
tubend^  for  dbe  sttaehment  of  tiie  iDlemsl  LsIctbI  tigsneaL. 


aide  of  the  iatemal  condjls    is  rough  and  concave,  for  the  attach- 
ment of  the  posterior  crucial  ligament. 

Deedopment. — Bj  Jive  centrei ;  one  for  rv     jo  * 

the  aliaft,  one  for  each  eitremity,  and  one  ^' 

for  each  trochanter.  The  femur  is  the  first 
of  the  long  bonee  to  shev  signs  of  oisifica- 

diately  after  the  maiillie  before  the  tenni- 
nation  of  the  second  month  of  enibrfonic 
life.  The  secnnduy  deposits  take  phice  in 
the  following  order,  in  the  condyloid  extre- 
mit;  dnting  the  last  month  of  foetal  lifo  t ; 
in  the  head  towsids  the  end  of  the  first 
year ;  in  the  greater  trocfaanter  between 
the  third  and  the  tborth  year  ;  in  the  lesser 
trochanter  between  the  thirteenth  and 
fonrteenth.  The  epiphyses  and  apophyses 
are  joined  to  the  disphysis  in  the  reverse 
order  of  their  appearance,  the  junction 
commencing  after  pabertj  and  not  being 
completed  for  the  condyloid  epipbyds  until 
after  the  twentieth  year. 

ArtiBsiatioiu. — With  thrte  booes  ;  with 
the  OS  innominatam,  tibia,  luid  patelU. 

AtlaclaiiaU  ofMtada. — To  (vjenty-tbree ; 
by  the  greater  Irochanter,  to  the  gluteus  me- 
diU9  and  minimus,  pyiifoimis,  gemellus  sn- 
perier,  obturator  intemus,  gemellus  inferior, 
obturator  extemns,  and  quodratos  femoris  ; 
by  the  lesser  trochanter,  to  the  common  ten- 
don of  the  psoas  and  iliacus.  By  the  linea 
aspera,  its  outer  lip,  to  the  vastus  eitemus, 
gluteal  maximus,  and  short  liead  of  Hie  bi- 
ceps ;  by  its  inner  lip,  to  the  vastus  inter- 
niu,  pectineuB,  adductor  brevia,  and  adduc- 
tor longus  ;  by  its  middle  to  the  adductor 
magnus  ;  by  die  anterior  part  of  the  bone, 
to  the  cnmens  and  subcrurteus  ;  by  its  con- 
dyles, to  the  gastrocnemius,  phmtaris,  and  popliteus. 

le  right  femur,  Hhewbur  the  Uqcb  of 

"--'—'  -  "-e  ianer  lip  m.—p.  lit 

itriongaK.    The  middle 


and  i,  ihs  shoit  hetd  of  Ch 

t  Cmvdlbdj  Tcmsrks  that  inu  een 
toM  UIe,  that  it  may  be  ngsnled  u 
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PaTIU^— Tba  patella  u  a  MMmoid  booe,  derdcFpFd  in  the  leo- 
don  of  the  quadricepa  eitenur  miucle,  and  uinallf  de*cribed  a»  a  bone 
of  the  tower  eitiemity.     It  ii  heait-ihaped  in  fi^K,  the  broad  tide 
being  directed  apwaidi  and  the  apei  downnrdi,  the  external  sur&ce 
cunTai,  and  tbe  inlemal  divided  by  a  ridgs 
rig,  ij>.  into  too  nnaolh  rarfues,  lo  articulate  with 

condyle!  of  the  femur.  The  eiternal  ai- 
ticnlar  nu&ce  cornaponding  with  the  ex- 
ternal condTle  ia  the  larger  of  the  two,  and 
aerre*  to  iodicate  the  leg  lo  which  the  bone 

Dmdapnittit. — By  a  angle  centre,  at 
aboat  the  middle  of  the  third  year. 

ArticuiatioiH. — With  the  two  condyles 
of  the  femar. 

AUadmeM  of  jtfaMfei.— To  /our;  the 

eilemns,  and  to  the  ligameutuin  patell^- 

TtBU.  —The  tibia  ia  the  inner  and 
larger  bone  of  the  leg ;  it  it  priioioid  in 
form,  and  dirisible  into  a  abaft,  an  upper 
and  lower  eitiemitT. 

The  tipper  txtrtmib/^  or  head,  ia  la:^, 
and  expanded  on  each  aide  into  two  tiAe- 
Totitia.  Upon  theit  upper  aur&ce  the  tu- 
berotitieB  are  amootb,  to  articulate  with  the 
condyles  of  the  lemur ;  the  internal  arti- 
cular aurlkee  being  oval  and  oblong,  to  cor- 
reipond  with  the  internal  condyle  ;  and 
the  external  broad  and  nearly  circular.  Be- 

prooai;  and  in  front  and  behind  the  atn- 
nouB  process  a  rough  depreeaion,  giving  at- 
tachment   to    the   anterior  and   paaterioT 
cnicial  ligaments.    Between  the  two  tube- 
routiee  on  the  front  aspect  of  the  bone  is  a 
prominent  elevation,  the  ts&erck,  for  the 
insertion   of  the   ligamentum   patelhe,  and   immediately  above   tbe 
tubercle  a  smooth  facet,   corresponding   with  a  buna.     Upon   the 
outer  side  of  the  external  tuberosity  is  an  articnlar  sur&ce,  for  tbe 


tibia  and  Sbuls  of  Ihe  right  lig,  uliculated  and  Men  from  the  front, 
hift  of  Ifae  titiis.  2.  The  inner  tubcro>i».  I.  The  outer  tubcrouQ. 
Bpioouv  procev.    9.  The  tabcrclc.    6.  llie  iqterDBl  or  Bubcutaneou 

enmity,  the  vitemBt  ruBlkoliu.    The  ahvp  border  between  1  and  fl  is 
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head  of  the  fibula ;  and  upon  the  posterior  part  of  the  internal  tube- 
rosity a  depression,  for  the  insertion  of  the  tendon  of  the  semimem- 
bmnosus  muscle. 

The  shaft  of  the  tibia  presents  three  surfiices ;  internal^  which  is 
subcutaneous  and  superficial ;  tadUmxd^  which  is  concaye  and  marked 
by  a  sharp  ridge,  for  the  insertion  of  the  interosseous  membrane ;  and 
posterior^  grooved,  for  the  attachment  of  mtisdes.  Near  the  upper 
extremity  of  the  posterior  sur&ce  is  an  oblique  ridge,  the  popliteal  line^ 
for  the  attachment  of  the  fiiscia  of  the  popliteus  muscle  ;  and  imme- 
diately below  the  oblique  line,  the  nutritious  canal,  which  is  directed 
downwards. 

The  inferior  esetremity  of  the  bone  is  somewhat  quadrilateral,  and 
prolonged  on  its  inner  side  into  a  large  process,  the  internal  maUeoltts, 
Behind  the  internal  malleolus,  is  a  broad  and  shallow  groove,  for  lodging 
the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum  ;  and 
&rther  outwards  another  groove,  for  the  tendon  of  the  flexor  longus 
pollicis.  Upon  the  outer  side  the  sur&ce  is  concave  and  triangular, 
rough  above,  for  the  attachment  of  the  interosseous  ligament ;  and 
nnooth  below,  to  articulate  with  the  fibula.  Upon  the  extremity  of 
the  bone  is  a  triangular  smooth  surface,  for  articulating  with  the 
astragalus. 

Development. — By  three  centoes ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  tibia,  immediately 
after  the  femur ;  the  centre  for  the  head  of  the  bone  appears  soon 
^after  birth,  and  that  for  the  lower  extremity  during  the  second  year  ; 
the  latter  is  the  first  to  join  the  diaphysis.  The  bone  is  not  complete 
until  near  the  twenty-fifth  year.  Two  occasional  centres  have  some- 
times been  found  in  the  tibia,  one  in  the  tubercle,  the  other  in  the  in- 
ternal malleolus. 

ArUculations* — With  three  bones  ;  femur,  fibula,  and  astragalus. 

AUachment  of  Muscles.— To  ten ;  by  the  internal  tuberosity,  to  the 
sartorius,  gracilis,  semitendinosus,  and  semimembranosus  ;  by  the  ex- 
ternal tuberosity,  to  the  tibialis  anticus  and  extensor  longus  digitorum ; 
by  the  tubercle,  to  the  ligamentum  patellae ;  by  the  external  surfiice  of 
the  shaft,  to  the  tibialis  anticus  ;  and  by  the  posterior  surface,  to  the 
popliteus,  soleus,  flexor  longus  digitorum,  and  tibialis  posticus. 

FiBCJLA. — The  fibula  (fri^tfyn,  a  brooch,  from  its  resemblance,  in 
conjunction  with  the  tibia,  to  the  pin  of  an  ancient  brooch)  is  the 
outer  and  smaller  bone  of  the  leg  ;  it  is  long  and  slender  in  figure, 
prismoid  in  shape,  and,  like  other  long  bones,  is  divisible  into  a  shaft 
and  two  extremities. 

The  superior  extremity  or  head  is  thick  and  large,  and  depressed 
upon  the  upper  part  by  a  concave  surface,  which  articulates  with  the 
external  tuberosity  of  the  tibia.  Externally  to  this  surface  is  a  thick 
and  rough  prominence,  for  the  attachment  of  the  external  lateral  liga- 
ment of  the  knee-joint,  terminated  behind  by  a  styloid  process,  for 
the  insertion  of  the  tendon  of  the  biceps. 
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The  loiMr  titrtnitif  ia  fattened  from  Tilbout  invnrdi,  and  pro- 
longed dowDwardt  beyond  the  anieular  anrface  of  the  tibia,  fonning 
the  external  BiaUtolv4,  Ita  eitenial  aide  preaeat*  a,  loiigh  and  tii- 
aagnlar  anifrce,  which  ia  aabcntaneoiK.  Upon  the  internal  snibce  ia 
a  imooth  triangulu  fkcet,  to  nrticukte  with  the  aalragaloa  ;  and  a 
rough  depmaion,  for  the  Bltnchment  af  the  mteroaamnia  ligament  The 
rnterur  imnfer  ia  thin  and  absrp  ;  andthepot(rr»>r,hniadHnd  gnwred, 
for  the  tendona  of  the  peionei  mnKlea. 

To  place  the  boDe  in  ita  proper  pontion, 
n.  ,!•  ""^  aacertain  to  which  leg  it  belong*,  let 

■  (he  inferior  or  fattened  exicemity  be  di- 

rected downworda,  and  the  narrow  border 
of  the  malleolaa  foiwarda  ;  the  triangular 
SDbcutaneona  aur&ce  will  then  point  to  the 
aide  coneaponding  with  the  limb  of  which 
the  bone  abould  form  a  part. 

The  ^Htfl  of  the  fibula  ia  priamoid, 
and  preMnta  three  sni&cea  ;  eilemal,  in- 
tern^ and  poalerior  ;  and  three  bocden. 
The  eofenuJ  tiafaee  ia  the  broadeat  of  tie 
thne  i  it  comineaces  npoB  the  anterior 
part  of  the  bone  above,  and  curves  aroond 
it  ao  aa  to  terminate  upon  its  poalerior  aide 
betow.  Thia  aur&ce  ia  completely  occu- 
pied by  the  two  peronei  muaclea.  The 
infcma/  lur/aa  commencea  on  the  aide  of 
the  auperioi  articular  aur&ce,  and  lermi- 
nalea  below,  by  narrowing  to  a  ridge, 
which  ia  continuOQB  with  the  anterior  bor- 
der of  the  malleolaa.  ll  is  marked  along 
its  middle  by  the  iateroateoas  ridge^  which 
ia  lost  above  and  below  in  the  inner  bor- 
der of  the  bone.  The  jmUcrior  surface  is 
twisted  like  Che  external,  it  commences 
above  on  the  poaterior  aide  of  the  bone, 
■nd  terminatei  below  on  its  internal  aide  ; 
at  about  the  middle  of  thia  aurbce  ia  the 
natritmaforamin,  which  ia  directed  down- 

The  tflternnf  border  commencee  anperior- 
ly  in  connnon  with  the  inleroeieoua  ridge, 
uid  bifurcatea  infariorly  into  two  lines. 


id  flbula  of  Iht  right  1«  articulued  and  Ken  fr 
prcwon  far  the  eitenud  cond^lr  of  the  fetnur. 

kIc.    4.  The  papliunl  pLuie,  foe 
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which  bound  the  triangolar  subcutaneous  sur£u»  of  the  external  mal- 
leolus. The  eautemcU  border  begins  at  the  base  of  the  styloid  process 
upon  the  head  of  the  fibula,  and  winds  around  the  bone,  following  the 
direction  of  the  corresponding  surface.  The  posterior  border  is  sharp 
and  prominent,  and  is  lost  inferiorly  in  the  interosseous  ridge. 

Development. — By  three  centres  ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  shaft  soon  after  its  ap- 
pearance in  the  tibia  ;  at  birth  the  extremities  are  cartilaginous,  an 
ossific  deposit  taking  place  in  the  inferior  epiphysis  during  the  second 
year,  and  in  the  superior  during  the  fourth  or  fifth.  The  inferior  epi- 
physis is  the  first  to  become  united  with  the  diaphysis,  but  the  bone 
is  not  completed  until  nearly  the  twenty-fifth  year. 

Articidations. — With  the  tibia  and  astragalus. 

Attachment  of  Musdes. — To  nine ;  by  the  head,  to  the  tendon  of 
the  biceps  and  soleus  ;  by  the  shaft,  its  external  surface,  to  the  per- 
oneus  lougus  and  brevis ;  internal  surface,  to  the  extensor  longus 
digitorum,  extensor  proprius  poUicis,  peroneus  tertius,  and  tibialis 
posticus ;  by  the  posterior  surface,  to  the  popliteus  and  flexor  longus 
pollicis. 

Tarsus. — ^The  bones  of  the  tarsus  are  «ei)^  in  number  ;  viz.  the 
astragalus,  calcaneus,  scaphoid,  internal  middle,  and  external  cuneiform 
and  cuboid. 

The  Astragalus  (os  tali)  may  be  recognised  by  its  rounded  head, 
a  broad  articular  facet  upon  its  convex  surface,  and  two  articular 
£Eu»ts,  separated  by  a  deep  grove,  upon  its  concave  surface. 

The  bone  is  divisible  into  a  superior  and  inferior  surface,  an  external 
and  internal  border,  and  an  anterior  and  posterior  extremity.  The  ^- 
perior  surface  is  convex,  and  presents  a  large  quadrilateral  suid  smooth 
facet  somewhat  broader  in  front  than  behind,  to  articulate  with  the  tibia. 
The  inferior  surface  is  concave,  and  divided  by  a  deep  and  rough 
groove  (sulcus  tali),  which  lodges  a  strong  interosseous  ligament,  into 
two  facets,  the  posterior  large  and  quadrangular,  and  the  anterior 
smaller  and  elliptic,  which  articulate  with  the  os  calcis.  The  internal 
border  is  flat  and  irregular,  and  marked  by  a  pyriform  articular  sur- 
fiEice,  for  the  inner  maUeolus.  The  eatemal  presents  a  large  triangular 
articular  facet,  for  the  external  malleolus,  and  is  rough  and  concave  in 
front.    The  anterior  extremity  presents  a  rounded  head,  surrounded  by 

The  surface  of  the  shaft  upon  which  the  flexor  longus  digitorum  muscle  rests. 
8.  The  broad  groove  on  the  back  part  of  the  inner  malleolus,  for  the  tendons  of 
the  flexor  long^  digitorum  and  tibialis  posticus.  9>  The  groove  for  the  tendon 
of  the  flexor  longus  pollicis.  10.  The  shaft  of  the  fibula.  The  flexor  lon^ 
pollicis  muscle  lies  upon  this  surface  of  the  bone;  its  superior  limit  bemg 
marked  by  the  oblique  line  immediately  above  the  number.  1 1 .  The  styloid 
process  on  the  head  of  the  fibula  for  the  attachment  of  the  tendon  of  the  biceps 
muscle.  12.  The  subcutaneous  surface  of  the  lower  part  of  the  shaft  of  the 
fibula.  13.  The  external  malleolus  formed  by  the  lower  extremity  of  the  fibula. 
14.  The  groove  upon  the  posterior  part  of  the  external  malleolus  for  the  ten- 
dons of  the  peronei  muscles. 
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a  coDttrietlDii  lomewhat  nwmUing  a,  netk ;  and  the  pnttirior  «r- 
tremihf  ji  narrow,  and  maiited  bj  *  deep  groove,  for  the  tendon  of  tbe 
deior  longui  pallida. 

Hold  the  utragaliu  with  the  broad  anjcalar  nrdiee  apwaidi,  and 
the  rounded  head  fornrda ;  the  tiiuignki  lateral  Articular  aatace 
will  point  to  the  lide  to  which  the  bone  belongs. 

Artiadalumi. — With  /out  bonea  ;  tibia,  fibula,  calotnena,  and  sot- 


irregnlar  portion 

heel,  and  hj  two  arucuiar  aurraceB, 

acparated  by  a  broad  groove  open 

The  calcaneua  is  diviaible  into 
four  anr&cea,  auperior,  inienor^  ei- 
WrDBl.  and  internal ;  and  two  ei- 
tremitiei,  anterior  and  poaterior. 
The  saperior  larfaat  ia  conver  be- 
hind and  irregularly  concave  in  front, 
where  it  preaents  two,  and  aome- 
timea  three  articular  &ceta,  divided 
by  a  broad  and  ihallow  groove  (sul- 
cus calconei),  far  the  intcrotaeoua  li- 
gament. The  in/erior  surfitee  ia  con- 
vex and  rough,  and  bounded  poale- 
liorly  by  the  two  inferior  tuberori- 
tiea,  0/ which  the  internal  ie  broad 
and  lai^  and  the  external  amaller 
and  prominent.  The  exUmal  wr- 
faee  ia  convex  and  auhculaneoua, 
and  marked  lowaida  ita  anterior 
third  by  two  grooves,  often  aepft- 
lated  by  a  tubercle,  for  the  tendona 
of  the  peroneuB  longus  and  brevia. 
The  intonal  surfiice  ia  concave 
and  grooved,  for  the  tendons  and 
veaaela  which  pasa  into  the  aole  of 
the  foot.  At  the  anlerior  extremi- 
ty of  thia  auT&ce  ia  a  projecting  pro- 
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cess  (sastentacolnm  tali,)  whieh  supports  the  anterior  articulating 
sur&ce  of  the  astragalus,  and  serves  as  a  pulley  to  the  tendon  of  the 
flexor  longus  digitorum.  Upon  the  anterior  eaetremity  is  a  flat  arti- 
cular sar£Eice,  surmounted  by  a  rough  projection,  which  a£fordB  one  of 
the  guides  to  the  surgeon  in  the  performance  of  Chopart^s  operation. 
The  posterior  extremity  is  prominent  and  convex,  and  constitutes  the 
posterior  tuber<mty ;  it  is  smoooth  for  the  upper  half  of  its  extent, 
where  it  corresponds  with  a  bursa  ;  and  rough  below,  for  the  insertion 
of  the  tendo  Achillis  ;  the  lower  part  of  this  surface  is  bounded  by  the 
two  inferior  tuberosities. 

ArttcukUions. — With  two  bones ;  the  astragalus  and  cuboid.  In 
their  articulated  state  a  large  oblique  canal  is  situated  between  the 
astragalus  and  calcaneus,  being  formed  by  the  apposition  of  the  two 
grooves  sulcus  tali  and  calcanei.  This  groove  is  called  the  sinus  tarsi, 
and  serves  to  lodge  a  strong  interosseous  ligament  which  binds  the 
two  bones  together. 

AtkuAment  of  Musdes* — ^To  nine ;  by  the  posterior  tuberosity,  to 
the  tendo  Achillis  and  plantaris;  by  the  inferior  tuberosities  and 
under  surface,  to  the  abductor  poUicis,  abductor  minimi  digiti,  flexor 
brevis  digitorum,  flexor  accessorius,  and  to  the  plantar  fascia ;  and  by 
the  external  surface,  to  the  extensor  brevis  digitorum. 

The  Scaphoid  bone  may  be  distinguished  by  its  boat-like  figure, 
concave  on  one  side,  and  convex  with  three  facets  upon  the  other. 
It  presents  for  examination  an  anterior  and  posterior  surface,  a  supe- 
rior and  inferior  border,  and  two  extremities,  one  broad,  the  other 
pointed  and  thick.  The  anterior  surface  is  convex,  and  divided  into 
three  fiu^ts,  to  articulate  with  the  three  cuneiform  bones  ;  and  the  pos- 
terior concave,  to  articulate  with  the  rounded  head  of  the  astragalus. 
The  superior  border  is  convex  and  rough,  and  the  inferior  somewhat 
concave  and  irregular.  The  eastemal  extremity  is  broad  and  rough,, 
and  the  internal  pointed  and  prominent,  so  as  to  form  a  tuberosity. 
The  external  extremity  sometimes  presents  a  facet  of  articulation  with 
the  cuboid. 

If  the  bone  be  held  so  that  the  convex  surface  with  three  fiicets 
look  forwards,  and  the  convex  border  upwards,  the  broad  extremity 
will  point  to  the  side  corresponding  with  the  foot  to  which  the  bone 
belongs. 

Articulations, — With  four  bones  ;  astragalus  and  three  cuneiform 
bones,  sometimes  also  with  the  cuboid. 

Attachment  ofMusdes, — ^To  the  tendon  of  the  tibialis  posticus. 

The  Internal  Cuneiform  may  be  known  by  its  irregular  wedge- 
shape,  and  by  being  larger  than  the  two  other  bones  bearing  the  same 
name.  It  presents  for  examination  a  convex  and  a  concave  sur- 
fiice,  a  long  and  a  short  articular  border,  and  a  small  and  a  large 
extremity. 

Place  the  bone  so  that  the  small  extremity  may  look  upwards  and 
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the  long  articular  border  forwards,  the  concaye  BU&ce  will  point  to 
the  side  corresponding  with  the  foot  to  which  it  belongs. 

The  convex  suifaoe  is  internal  and  free,  and  assists  in  forming  the 
inner  border  of  the  foot,  the  concave  is  external,  and  in  apposition 
with  the  middle  cuneiform  and  second  metatarsal  bone  ;  the  lon^ 
bonier  articulates  with  the  metatarsal  bone  of  the  great  toe,  and  the 
«Aort  border  with  the  scaphoid  bone.  The  small  extremity  (edge)  is 
sharp,  and  the  larger  extremity  (base)  rounded  into  a  bnuul  tube- 
rosity. 

AriiculaHons. — With  four  bones  ;  scaphoid,  middle  cuneiform,  and 
first  two  metatarsal  bones. 

Attachment  of  Musdes, — To  the  tibialis  anticus,  and  posticus. 

The  Middle  Cuneiform  is  the  smallest  of  the  three;  it  is  wedge- 
shaped,  the  broad  extremity  being  placed  upwards,  and  the  sharp  end 
downwards  in  the  foot  It  presents  for  examination  four  articular 
sur£fices  and  two  extremities.  The  anterior  and  po^rior  sttrfaoes 
have  nothing  worthy  of  remark.  One  of  the  lateral  sur&ces  has  a 
long  articular  £Eu:et,  extending  its  whole  length,  for  the  internal  cunei- 
form ;  the  other  has  only  a  partial  articular  feu^t  for  the  external 
cuneiform  bone. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards, 
the  broadest  side  of  the  square  being  towards  the  holder,  the  small 
and  partial  articular  surface  will  point  to  the  side  to  wMch  the  bone 
belongs. 

Articulations. — With  four  bones  ;  scaphoid,  internal  and  external 
cuneiform,  and  second  metatarsal  bone. 

Attaching  of  Muscles. — To  the  flexor  brevis  pollicis. 

The  External  Cuneiform  is  intermediate  in  size  between  the 
two  preceding,  and  placed,  like  the  middle,  with  the  broad  end  up- 
wards and  the  sharp  extremity  downwards.  It  presents  for  examina- 
tion five  surfaces,  and  a  superior  and  inferior  extremity.  The  upper 
eairemiiy  is  flat,  of  an  oblong  square  form,  and  bevelled  posteriorly,  at 
the  expense  of  the  outer  surface,  into  a  sharp  edge. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards  and 
the  sharp  border  backwards,  the  bevelled  surface  will  point  to  the  side 
corresponding  with  the  foot  to  which  the  bone  belongs. 

Articulations. — With  six  bones ;  scaphoid,  middle  cuneiform,  cuboid, 
and  second,  third,  and  fourth  metatarsal  bones. 

Attachment  ofMusdes. — To  the  flexor  brevis  pollicis. 

The  Cuboid  bone  is  irregularly  cuboid  in  form,  and  marked  upon 
its  under  sur£ace  by  a  deep  groove,  for  the  tendon  of  the  peroneus 
longns  muscle.  It  presents  for  examination  six  surfisices,  three  articular 
and  three  non-articular.  The  non-articular  surfaces  are  the  superior^ 
which  is  slightly  convex,  and  assists  in  forming  the  dorsum  of  the 
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foot ;  tiie  inferior,  marked  by  a  prominent  ridge,  the  tuberosity,  and  a 
deep  groove  for  the  tendon  of  the  peroneuB  longus ;  and  an  external, 
the  Bmallest  of  the  whole,  and  deeply  notched  by  tiie  commencement 
of  the  peroneal  groove.  The  articular  surfaces  are,  the  posterior,  which 
is  of  large  size,  and  concavo-convex,  to  articulate  with  the  os  calcis ; 
<tfUerior,  of  smaller  size,  divided  by  a  slight  ridge  into  two  &cets,  for 
the  fourth  and  fifth  metatarsal  bones ;  and  internal,  a  small  oval  articu- 
lar facet,  upon  a  large  and  quadrangular  surface,  for  the  external 
cuneiform  bone. 

If  the  boiA  be  held  so  that  the  plantar  sur&ce,  with  the  peroneal 
groove,  look  downwards,  and  the  largest  articular  surface  backwards, 
the  small  non-articular  sur&ce,  marked  by  the  deep  notch,  will  point 
to  the  side  corresponding  with  the  foot  to  which  the  bone  belongs. 

Articulations, — With^'^ztr  bones ;  calcaneus,  external  cuneiform,  and 
fourth  and  fifth  metatarsal  bones,  sometimes  also  with  the  scaphoid. 

Attcuhineni  of  Muscles. — To  three ;  the  flexor  brevis  pollicis,  adduc- 
tor pollicis,  and  flexor  brevis  minimi  digiti. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be  ob- 
served, that  each  bone  articulates  with  four  adjoining  bones,  with  the 
exception  of  the  calcaneus,  which  articulates  with  two,  and  the  exter- 
nal cuneiform  with  six. 

Development. — By  a  single  centre  for  each  bone,  with  the  exception 
of  the  OS  calcis,  which  has  an  epiphysis  for  its  posterior  tuberosity. 
The  centres  appear  in  the  following  order ;  calcanean,  sixth  month ; 
astragalan,  seventh  month ;  cuboid,  tenth  month ;  external  cuneiform, 
during  the  first  year ;  internal  cuneiform,  during  the  third  year ; 
middle  cuneiform  and  scaphoid,  during  the  fourth  year.  The  epiphysis 
of  the  calcaneus  appears  at  the  ninth  year  and  is  united  with  the  dia- 
physis  at  about  the  fifteenth. 

The  Metatarsal  bones,  ySve  in  number,  are  long  bones,  and  divi- 
sible therefore  into  a  shaft  and  two  extremities.  The  shaft  is  pris- 
moid,  and  compressed  from  side  to  side ;  the  posterior  extremity,  or 
base,  is  square-shaped,  to  articulate  with  the  tarsal  bones,  and  with 
each  other ;  and  the  anterior  extremity  presents  a  rounded  head,  cir- 
cumscribed by  a  neck,  to  articulate  with  the  first  row  of  phalanges. 

Peculiar  Metatarsal  bones. — The  first  is  shorter  and  l^ger  than  the 
rest,  and  forms  part  of  the  inner  border  of  the  foot ;  its  posterior  ex- 
tremity presents  only  one  lateral  articular  surface,  and  an  oval  rough 
prominence  beneath,  for  the  insertion  of  the  tendon  of  the  peroneus 
longus.  The  anterior  extremity  has,  upon  its  plantar  sur&ce,  two 
grooved  &cets,  for  sesamoid  bones. 

The  second  is  the  longest  and  largest  of  the  remaining  metatarsal 
bones ;  it  presents  at  its  base  three  articular  facets,  for  the  three  cunei- 
form bones ;  a  large  oval  facet,  but  often  no  articular  surface,  on  its 
inner  side,  to  articulate  with  the  metatarsal  bone  of  the  great  toe,  and 
two  externally,  for  the  third  metatarsal  bone. 

The  third  may  be  known  by  two  facets  upon  the  outer  side  of  its 
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boM,  carmponding  with  the  Hcond,  and  amy  be  diatingniihed  by  its 
■mailer  aju. 
Theyoorfi  maj  be  dutingnuhed  b;  iu  niulUr  eiie,  and  b;  baring 
a  lingle  articular  gu&oe  on  each 
Ftg,*e.'  side  of  the  hue. 

The  jS/J*   i"  recognised  by  iti 

*  bnad  base,  and  by  its  laige  titbeni- 

lity  in  place  of  an  artienliir  enrftee 

Hwdopnunt, — EaA  bone  by  ftmj 
eentna  ;  one  ftir  ths  body  and  one 
for  Ibe  digital  eitremity  in  the  fonr 
oat«r  melstariH]  bonee  ;  and  arte  for 
the  body,  the  other  for  the  base  in 
the  ntetatannl  bone  of  the  great  toe. 
OaaiAc  deposition  ^pearm  in  tbeae 
bonet  at  the  same  time  with  the 
vertebis ;  the  eptphyaea,  canuneD- 
dng  with  the  great  toe  and  proceed- 
ing to  the  fifth,  appear  towards  the 
close  of  the  second  year,  consobda- 
tioa  being  effected  at  eighteen. 

Arliatlaliom.  ^~Wi£  the  tarsal 

bonei  by  one  eitremlty,  and  with 

the  first  row  of  phalangea  by  the 

other.     The  niunber  of  tanul  bonea 

with  which  each  metatareal  andtu- 

latea  trom  within  outwards,  is  the 

eame  as  between   the  mctacarpns 

and  CBipuB,  one  for  the  first,  three 

for  the  aecond,  one  for  the  third, 

two  for  the  fbnrth,  and  one  tor  the 

fifth,  forming  the  cipher  )  3121 . 

Jtiadmatl  of  Mweiw.— To  /ourteen;   to  the  first,  the  peronetu 

longus  and  first  dorsal  interosseous  muscle;  lo  the  second,  two  doml 

interrossei  and  transTersui  pedis;  to  (ha  third,  two  dorsal  and  one 

plaalar  interosseous,  adductor  poUicis  and  transversus  pedis;  to  the 

fourth,  two  dorsal  and  one  plantar  iDterosseons,  adductor  pollicis  and 

*  The  sole  of  the  liA  (out.    1.  Theinnn  tubraontrof  theoinlcis.    3.  Tbc 
outer  tvberovtT.    *,  Icspoitflii 


^torum ;  thlH  ngyre  uidKAttf  bJso  llie  suatentAculum  Ob. 
■d  of  the  Mtngdus.    s.  The  icaphoid  bone.    6.  Its  tube- 


on  of  the  peroneu*  loagiu :  the  pi 

la  ihe  tuberouty.    13,  13.    The  I 

u,  14.  The  lecond  phaluigei  i 

UD^iiml  phalmo^ta  of  the  four  le 
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transyeraas  pedis ;  to  the  fifth,  one  dorsal  and  one  plantar  interroueous 
peronens  brevis,  peioneus  tertias,  abductor  minimi  digiti,  flexor  brevis 
minimi  digiti,  and  transversus  pedis. 

Phalanges. — There  are  two  phalanges  in  the  great  toe,  and  three 
in  the  other  toes,  as  in  the  hand.  They  are  long  bones,  divisible  into 
a  central  portion  and  extremities. 

The  phalanges  of  the  first  row  are  convex  above,  concave  npon 
the  under  sur&ce,  and  compressed  from  side  to  side.  The  posterior 
extremity  hasfti  single  concave  articular  surface,  for  the  head  of  the 
metatarsal  bone ;  and  the  anterior  extremity,  a  pulley-like  surfitce,  for 
the  second  phakmx. 

The  second  phalanges  are  short  and  diminutive,  but  somewhat 
broader  than  those  of  the  first  row. 

The  thirds  or  ungual  phalanges^  including  the  second  phalanx  of  the 
great  toe,  are  flattened  from  above  downwards,  spread  out  laterally 
at  the  base,  to  articulate  with  the  second  row,  and  at  the  opposite  ex- 
tremity, to  support  the  nail  and  the  rounded  extremity  of  the  toe. 

DevelopmenL — By  two  centres ;  one  for  the  body  and  one  for  the 
metacarpal  extremity.  Ossification  commences  in  these  bones  after 
that  in  the  metatarsus,  appearing  first  in  the  last  phalanges,  then  in 
the  first,  and  last  of  all  in  the  middle  row.  The  bones  are  completed 
at  eighteen. 

ArHculaiions. — The  first  row  with  the  metatarsal  bones  and  second 
phalanges ;  the  second,  of  the  great  toe  with  the  first  phalanx,  and  of 
the  other  toes  with  the  first  and  third  phalanges ;  and  the  third,  with 
die  second  row. 

Attachment  of  Muades. — To  itoenty-tiiree ;  to  the  first  phalanges; 
great  toe^  the  innermost  tendon  of  the  extensor  brevis  digitorum,  ab- 
ductor pollicis,  adductor  pollicis,  flexor  brevis  pollicis,  and  transversus 
pedis ;  second  ioe^  first  dorsal  and  first  palmar  interosseous  and  lum- 
bricalis ;  third  toe,  second  dorsal  and  second  palmar  interrosseous  and 
Imnbricalis ;  fourth  toe,  third  dorsal  and  third  palmar  interrosseous  and 
Inmbricalis  ;  /ifih  toe,  fourth  dorsal  interosseous,  abductor  minimi 
digiti,  flexor  brevis  minimi  digiti  and  lumbricalis.  Second  phalanges  ; 
great  toe,  extensor  longus  pollicis,  and  flexor  longus  pollicis ;  other  toes, 
one  slip  of  the  common  tendon  of  the  extensor  longus  and  extensor 
brevis  digitorum,  and  flexor  brevis  digitorum.  Third  phalanges; 
two  slips  of  the  common  tendon  of  the  extensor  longus  and  extensor 
brevis  digitorum,  and  the  flexor  longus  digitorum. 

Sesamoid  Bones. — These  are  small  osseous  masses,  developed  in 
those  tendons  which  exert  a  certain  degree  of  force  upon  the  sur&ce 
over  which  they  glide,  or  where,  by  continued  pressure  and  friction, 
the  tendon  would  become  a  source  of  irritation  to  neighbouring  parts, 
as  to  joints.  The  best  example  of  a  sesamoid  bone  is  the  patella,  de- 
veloped in  the  common  tendon  of  the  quadriceps  extensor,  and  resting 
npon  the  front  of  the  knee-joint.    Besides  the  patella,  there  are  four 
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pfiin  of  leaamoid  bones  included  in  the  number  of  pieces  which  com- 
pose the  skeleton,  two  upon  the  metacarpo-phalangeal  articulation  of 
each  thumb,  and  existing  in  the  tendons  of  insertion  of  the  flexor 
breyis  pollicis,  and  two  upon  the  corresponding  joint  in  the  foot,  in 
the  tendons  of  the  muscles  inserted  into  the  base  of  the  first  phalanx. 
In  addition  to  these  there  is  often  a  sesamoid  bone  upon  the  meta- 
carpo-phalangeal joint  of  the  little  finger ;  and  upon  the  corresponding 
joint  in  the  foot,  in  the  tendons  inserted  into  the  base  of  the  first 
phalanx;  there  is  one  also  in  the  tendon  of  the  peroneus  longua 
muscle,  where  it  glides  through  the  groove  in  the  cuboi4  bone ;  some- 
times in  the  tendons,  as  they  wind  around  the  inner  and  outer 
malleolus ;  in  the  psoas  and  iliacus,  where  they  glide  over  the  body  of 
the  OS  pubis ;  and  in  the  external  head  of  the  gastrocnemius. 

The  bones  of  the  tympanum^  as  they  belong  to  die  apparatus  of  hear- 
ing, will  be  described  with  the  anatomy  of  the  ear. 
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CHAPTER  IL 

ON  THE  LIGAMENTS. 

Thb  bones  are  varionsly  connected  with  each  other  in  the  construc- 
tion of  the  skeleton,  and  the  connection  between  any  two  bones  con- 
stitntes  a  joint  or  articulation.  If  the  joint  be  immovable,  the  sur- 
faces of  the  bones  are  applied  in  direct  contact ;  but  if  motion  be  in- 
tended, the  opposing  sur&ces  are  expanded,  and  coated  by  an  elastic 
substance,  named  cartilage ;  a  fluid  secreted  by  a  membrane  closed  on 
all  sides  lubricates  their  sur&ce,  and  they  are  firmly  held  together  by 
means  of  short  bands  of  glistening  fibres,  which  are  called  ligaments 

Sligare,  to  bind).    The  study  of  the  ligaments  is  named  syndesmology 
rvv  together,  ^wfitif  bond),  which,  with  the  anatomy  of  the  articuk- 
tions,  forms  the  subject  of  the  present  chapter. 

The  forms  of  articulation  met  with  in  the  human  frame  may  be 
considered  under  three  classes : — Synarthrosis,  Amphi-arthrosis,  and 
Diarthrosis. 

Synarthrosis  (a-vv,  &^4^M^ts  articulation)  is  expressive  of  the  fixed 
form  of  joint  in  which  the  bones  are  immovably  connected  with  each 
other*  The  kinds  of  synarthrosis  are  four  in  number.  1.  SiUura, 
2.  Harmsnia,  3.  Schindylesis.  4.  Gomphosis.  The  characters  of 
the  three  first  have  been  sufficiently  explained  in  the  preceding  chap- 
ter, p.  52.  It  is  here  only  necessary  to  state  that,  in  the  construction 
of  sutures,  the  substance  of  the  bones  is  not  in  immediate  contact, 
but  is  separated  by  8  layer  of  membrane  which  is  continuous  exter- 
nally with  the  pericranium  and  internally  with  the  dura  mater.  It  is 
the  latter  connection  which  gives  rise  to  the  great  difficulty  sometimes 
experienced  in  tearing  the  calvarium  from  the  dura  mater.  Cruveil- 
hier  describes  this  interposed  membrane  as  the  sututxU  cartilage ;  I 
never  saw  any  structure  in  the  sutures  which  could  be  regarded  as 
cartilage,  and  the  history  of  the  formation  of  the  cranial  bones  would 
seem  to  point  to  a  different  explanation.  The  fourth,  Gomphosis 
(y«/cc^«f,aiiail),  is  expressive  of  the  insertion  of  one  bone  into  another, 
in  the  same  manner  that  a  nail  is  fixed  into  a  board ;  this  is  illus- 
trated in  the  articulation  of  the  teeth  with  the  alveoli  of  the  maxillary 
bones. 

Amphi-arthrosis  (Afi^i  both,  ti^fi^mv^)  is  a  joint  intermediate 
in  aptitude  for  motion  between  the  immovable  synarthrosis  and  the 
movable  diarthrosis.  It  is  constituted  by  the  approximation  of  sur- 
fiices  partly  coated  with  cartilage  lined  by  synovial  membrane,  and 
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portly  connected  by  interosseous  ligaments,  or  by  the  intervention  of 
an  elastic  fibro-cartilage  which  adheres  to  the  ends  of  both  bones. 
Examples  of  this  articidation  are  seen  in  the  union  between  the  bodies 
of  the  vertebree,  of  the  sacrum  with  the  coccyx,  of  the  pieces  of  the 
sternum,  the  sacro-iliac  and  pubic  symphyses  (ruv,  ^uut  to  grow  to- 
gether), and  according  to  some,  of  the  necks  of  the  ribs,  with  the 
transverse  processes. 

DiARTHROBis  (hit  through,  Sifi^atwts)  is  the  movable  articulation, 
which  constitutes  by  &r  the  greater  number  of  the  joints  of  the  body. 
The  degree  of  motion  in  this  class  has  given  rise  to  a  subdivision  into 
three  genera,  Arthrodia,  Ginglymus,  and  Enarthrosis. 

Arthrodia  is  the  movable  joint  in  which  the  extent  of  motion  is 
slight  and  limited,  as  in  the  articulation  of  the  clavicle,  of  the  ribs, 
articular  processes  of  the  vertebrae,  axis  with  the  atlas,  radius  with 
the  ulna,  fibula  with  the  tibia,  carpal  and  metacarpal,  tarsal  and  meta- 
tarsal bones. 

Oi$»fflfpnua  {yiyyXvfMt^  a  hinge),  or  hinge- joint,  is  the  movement 
of  bones  upon  each  other  in  two  directions  only,  viz.  forwards  and 
backwards ;  but  the  degree  of  motion  may  be  very  considerable.  The 
instances  of  this  form  of  joint  are  numerous ;  they  comprehend  the 
elbow,  wrist,  metacarpo-phalangeal  and  phalangeal  joints  in  the  upper 
extremity ;  and  the  knee,  ankle,  metatarso-phalangeal  and  phalangeal 
joints  in  the  lower  extremity.  The  lower  jaw  may  also  be  admitted 
into  this  category,  as  partaking  more  of  the  character  of  the  hinge- 
joint  than  of  the  less  movable  arthrodia. 

The  form  of  the  ginglymoid  joint  is  somewhat  quadrilateral,  and 
each  of  its  four  sides  is  provided  with  a  ligament,  which  is  named 
from  its  position,  anterior^  posterior ^  inkmal,  or  eaiemal  lateral.  The 
lateral  Ugamenta  are  thick  and  strong,  and  are  the  chief  bond  of 
union  between  the  bones.  The  anterior  and  poeterior  are  thin  and 
loose  in  order  to  permit  the  required  extent  of  movement. 

Enarthrosis  (iv  in,  Si^i^atffti)  is  the  most  extensive  in  its  range  of 
motion  of  all  the  movable  joints.  From  the  manner  of  connection 
and  form  of  the  bones  in  this  articulation,  it  is  called  the  ball  and 
socket-joint.  There  are  two  instances  in  the  body,  viz.  the  hip  and 
the  shoulder. 

I  have  been  in  the  habit  of  adding  to  the  preceding  the  carpo-meta- 
carpal  articulation  of  the  thumb,  although  not  strictly  a  ball-and- 
socket  joint,  from  the  great  extent  of  motion  which  it  enjoys,  and 
from  the  nature  of  the  ligament  connecting  the  bones.  As  far  as  the 
articular  surfiEices  are  concerned,  it  is  rather  a  double  than  a  single 
ball-and-socket,  and  the  whole  of  these  considerations  remove  it  from 
the  simple  arthrodial  and  ginglymoid  groups. 

The  ball  and  socketrjoint  has  a  circular  form  ;  and,  in  place  of  the 
four  distinct  ligaments  of  the  ginglymus,  is  enclosed  in  a  bag  of  liga- 
mentous membrane,  called  a  capsular  ligament. 

The  kinds  of  articulation  may  prolmbly  be  conveyed  in  a  more  sa- 
tis£Eictory  manner  in  the  tabular  form,  thus : 
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{Sutora    ....    bones  of  tiie  skoll. 
Harmonia    .    .     .    superior  maxilkry  bones. 
Schindylesis     .     .    vomer  with  rostrum. 
Gomphosis  .     .     .    teeth  with  alTeoli. 

Amphi-arthrosis    .     Bodies  of  the  vertebrae     .     Symphyses. 

{Arthrodia    .     .     .    carpal  and  tarsal  bones. 
Ginglymus  .     .     .    elbow,  wrist,  knee,  ankle. 
Enarthrosis      .     .     hip,  shoulder. 

The  motions  permitted  in  joints  may  be  referred  to  four  heads,  viz. 
.1.  Gliding.    2.  Angular  movement.    3.  Circumduction.    4.  Rotation. 

1.  GUdimg  is  the  simple  movement  of  one  articular  surface  upon 
another,  and  exists  to  a  greater  or  less  extent  in  all  the  joints.  In  the 
least  movable  joints  as  in  the  carpus  and  tarsus,  this  is  the  only  mo- 
tion which  is  permitted. 

2.  Angular  movement  may  be  performed  in  four  different  directions, 
either  forwards  and  backwards,  as  in  flexion  and  extension ;  or  inwards 
and  outwards,  constituting  adduction  and  abduction.  Flexion  and  ex- 
tension are  illustrated  in  the  ginglymoid  joint,  and  exist  in  a  large 
proportion  of  the  joints  of  the  body.  Adduction  and  abduction  con- 
joined with  flexion  and  extension,  are  met  with  complete,  only  in  the 
most  movable  joints,  as  in  the  shoulder,  the  hip,  and  the  thumb.  In 
the  wrist  and  in  the  ankle  adduction  and  abduction  are  only  partiaL 

3.  CircumdtKium  is  most  strikingly  exhibited  in  the  shoulder  and 
hip  joints ;  it  consists  in  the  slight  degree  of  motion  which  takes  place 
in  the  head  of  a  bone  against  its  articular  cavity,  while  the  extremity 
of  the  limb  is  made  to  describe  a  large  circle  upon  a  plane  sur&ce.  It 
is  also  seen,  but  in  a  less  degree,  in  the  carpo-metacarpal  articulation 
of  the  thumb,  metacarpo-phalangeal  articulations  of  the  fingers  and 
toes,  and  in  the  elbow  when  that  joint  is  flexed  and  the  end  of  the 
humerus  fixed. 

4.  Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  and  is 
illustrated  in  the  hip  and  shoulder,  or  better  in  the  rotation  of  the  cup 
of  the  radius,  against  the  eminentia  capitata  of  the  humerus.  Rotar 
tion  is  also  observed  in  the  movements  of  the  atlas  upon  the  axis, 
in  which  the  odontoid  process  serves  as  a  pivot  around  which  the 
atlas  turns. 

The  structures  entering  into  the  composition  of  a  joint  are  bone, 
cartilage,  fibrous  tissue,  adipose  tissue,  and  synovial  membrane.  Car^ 
tilage  forms  a  thin  coating  to  the  articular  extremities  of  bones,  some- 
times presenting  a  smooth  sur&ce  which  moves  on  a  corresponding 
smooth  surface  of  the  articulating  bone ;  sometimes  forming  a  plate 
smooth  on  both  sur&ces  and  interposed  between  the  cartilaginous  ends 
of  two  bones,  interarticular ;  and  sometimes  acting  as  the  connecting 
medium  between  bones  without  any  free  surface,  inierosseotts.  Fibrous 
tissue  enters  into  the  construction  of  joints  under  the  form  of  ligament, 
in  one  situation  constituting  bands  of  various  breadth  and  thickness, 
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in  another  a  layer  which  extends  completely  around  the  joint  and  is 
then  called  a  capndar  ligamaU,  All  the  ligaments  of  joints  are  com- 
posed of  that  variety  of  fibrous  tissue  termed  white  fibrous  tissue,  but 
in  some  situations  ligaments  are  fouhd  which  consist  of  yellow  fibrous 
tissue,  for  example,  the  ligamenta  subflava  of  the  arches  of  the  verte- 
bral column.  Adipose  tissue  exists  in  variable  quantity  in  relation 
with  joints,  where  it  performs,  among  other  offices,  that  of  a  valve  or 
roring,  which  occupies  any  vacant  space  that  may  be  formed  during 
uie  movements  of  the  joint,  and  effectually  prevents  the  occurrence  of 
a  vacuum  in  those  cavities.  This  purpose  of  adipose  tissue  is  exem- 
plified in  the  cushion  of  fat  at  the  bottom  of  the  acetabulum  and  in 
the  similar  cushion  behind  the  ligamentum  patellae.  Synovial  mem- 
brane constitutes  the  beautiful  smooth  and  polished  lining  of  a  joint, 
and  contains  the  fluid  termed  synovia  by  means  of  which  the  adapted 
surfiEices  are  enabled  to  move  upon  each  other  with  the  perfect  ease 
and  fireedom  which  are  known  to  exist. 

Cartilaox. — In  the  structure  of  joints,  cartihige  serves  the  double 
purpose  of  a  connecting  and  separating  medium.  In  the  former  capa- 
city possessing  great  strength,  and  in  the  latter  smoothness  and  elasti- 
city. In  reference  to  its  intimate  structure  it  admits  of  classification 
into  three  kinds,  true  cartilage,  reticular  cartilage,  and  fibrous  car- 
tilage. 

True  CariUiMge  is  composed  of  a  semi-transparent  homogeneous  sub- 
stance (hyaline  or  vitreous  substance)  containing  a  number  of  minute 
cells  (cartilage  corpuscles)  dispersed  at  short  intervals  through  its 

Fig.  47.* 
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*  A  portion  of  articular  cartilage  from  the  head  of  the  fibula.  The  sectton  ui 
made  vertically  to  the  surface,  and  magnified  155  times,  a.  The  i^pearaooe 
and  arrangement  of  the  cells  near  to  the  bone.  The  irrecular  Une  to  the  right 
is  the  boundary  of  the  bone.  b.  A  view  of  the  same  section,  at  about  midway 
between  the  bone  and  the  free  surface,  c.  A  portion  near  the  synovial  Buiftce ; 
the  line  to  the  left  is  that  of  the  synovial  boundary. 
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Btmctiue.  The  cells  a»  oval,  ablor^,  or  polyfaedral  in  slinpe,  and 
more  or  lew  flattened ;  their  membnnoiu  envelope  \%  btended  wiUi  the 
intereeUnlar  sutMtance,  and  the;  conlun  in  their  interior  seconduy 
cella,  nuclei,  nucleoli,  oil  globnlei,  and  more  or  1ei>  of  gisnular  nutter. 
CanllBge  cells  have  an  aveiage  meaturement  of  |^j|,  of  an  inch  in 
their  long  diameter ;  they  are  eometimes  isolated,  somelimeB  grouped 
in  pain,  and  >aiaetime<  dispowd  in  a  linear  group  of  three  or  foul. 
They  ore  larger  near  the  hone  than  at  the  Bnr&ce,  and  in  the  latter 
ntnalion  are  long  and  slender  in  fomi,  and  airanged  in  rows  having 
their  long  axis  parallet  with  the  plane  of  the  aui&ce.  True  cartilage 
is  pearl-white  or  hluish  and  opdine  in  colour,  and  its  intercellular 
■ubrtance  is  «eniitranaparenl  and  structurelesa.  These  characters, 
e  changed  when  it  exhibits  a  tendency  to  ossify. 


latter  case  the  intenellular  substance 
opake,  ita  colour  is  fellowiah,  and  the 
cells  are  found  to  contain  a  greater 
nnjuher  of  oil-globules  than  in  its  batu- 

The  true  cartilages  ore,  the  articular, 
costal,  cDsifonn.  thyroid,  cricoid,  B17- 
tenoid,  tiacheal  and  bronchial,  nasal, 
meatot  auris,  the  pulley  of  the  troch- 
learia  muscle,  and  temporary  cartilage 
<i  the  cartilage  of  bone  prerionsly  to 


!s  fibrous  and  more  or 
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■aparated  from  cadi  other  by  an  opaka,  aubfibrous,  intecceUnlac  net- 
worii,  ^e  bnadth  of  the  cella  being  coniideiabl;  gieatisT  tban  that  of 
the  intercellular  itructure.  The  celU  are  panot  cells,  containing 
olhen  of  aeojndaij  formatioa,  together  with  nnclei,  nucleoli,  granular 
matter,  uid  oiI-g1obu1ei  in  greater  number  than  tboae  of  true  cai- 
tilage.  The  fibrei  are  ihort,  impertect,  Iddm  In  texture,  and  yel- 
lowish. The  instances  of  reticuhu  cartilage  are,  the  pinna,  epiglottia, 
and  Eustachian  tube. 

FUrroui  cartUage  is  composed  of  a  nelwoHi   of  white  glistening 
fibres  collected  into  bsciculi  of  rariooB  uce,  and  containing  in  its 


meshei  cells  and  a  aubfibToua  tissue  resembling  that  of  reticular 
cartilage.  The  fibres  of  fibrous  cartilage  are  identical  with  those  of 
fibrous  tissue,  the  cells  are  large  (about  Wg^th  of  an  inch)  as  in  reti- 
cnloi  cartilage,  and  tbe  areols  are  variable  in  dimensions.  It  is  this 
latter  character  thai  constitutes  the  difference  between  difFerent  fibroni 
cartilages,  some  being  composed,  almost  entirely  of  fibras  with  fev  and 
■mall  interstices,  as  the  intersrticular  cartilages,  while  others  exhibit 
large  spaces  filled  with  an  imperfect  fibrous  tissue  and  cells,  as  the 
intecrertebial  substance. 

The  fibroDS  cartilages  admit  of  arrangement  into  four  groopa, 
namelj,  inteiorticular,  stratiform,  interoeseus,  and  &ee.  The  in- 
Btances  of  isterarUcslaT  firrotu  iiariitages  (menisci)  are  those  of  the 
lower  jaw,  eternal  and  acromial  end  of  the  clavicle,  wrist,  carpns, 
knee,  to  which  may  be  added  the  fibroas  cartilages  of  circumference, 
glenoid  and  cotyloid.  The  ilraiiform  Jibrom  eartSagea  ore  sucb  as 
form  a  Chin  coating  to  the  groores  on  bone  through  which  tendons 
play.  The  inienaseota  fihroui  eariilagei  are  the  intervertebral  sub- 
stance and  symphysis  pubis.  The  fne  fbroaa  oariilages  are  the  tarsal 
cartilages  of  the  eyelids. 

IS-  csrtiisgc.    The  section  is  tskcn  from  the  symphjiii 
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The  devdopmeni  of  cartilage  is  the  same  with  that  of  cartilage  of 
bone  (ps^e  5),  the  different  forms  of  cartilage  resulting  from  subse- 
quent changes  in  the  intercellular  substance  and  cells.  Thus,  for 
example,  in  articular  cartilage  the  cells  undergo  the  lowest  degree  of 
development,  are  very  disproportionate  to  the  intercellular  substance, 
and  the  latter  remains  permanently  structureless.  In  reticular  carti- 
lage the  cells  possess  a  more  active  growth,  and  surpass  in  bulk  the 
intercellular  substance,  while  the  latter  is  composed  also  of  cells, 
which  assume  a  fibrous  disposition.  In  fibrous  cartilage  development 
is  most  energetic  in  the  intercellular  substance ;  this  is  converted  into 
fasciculi  of  fibrous  tissue  while  the  interspaces  are  filled  with  cells  and 
imperfect  fibrous  tissue  in  every  stage  of  development. 

Fibrous  Tissue  is  one  of  the  most  generally  distributed  of  all  the 
animal  tissues  ;  it  is  composed  of  JUnvs  of  extreme  minuteness,  and 
presents  itself  under  three  elementary  forms  ;  namely,  white  fibrous 
tissue,  yellow  fibrous  tissue,  and  red  fibrous  tissue. 

In  white  ^fibrous  tissue  the  fibres  are  cylindrical,  exceedingly  minute, 
(about  ^g^flo  of  an  inch  in  diameter),  transparent  and  undulating  ; 
they  are  collected  into  small  fasciculi  (from  -gj^  to  ^q^^q  of  an 
inch)  and  these  latter  form  larger  fasciculi,  wmch  according  to  their 
arrangement  give  rise  to  the  production  of  thin  laminae,  membranes, 
ligamentous  l»nds,  and  tendinous  cords.  The  connecting  medium  of 
the  fibres  in  the  formation  of  the  primitive  iasciculi  is  a  transparent 
structureless  interfibrous  substance  or  blastema,  to  which  in  most 
situations  are  added  numerous  minute  dark  filaments  derived  from 
nnclei  and  thence  termed  nuclear  filaments.  The  nuclear  filaments  are 
sometimes  wound  spirally  around  the  fasciculi  or  interlace  with  their 
separate  fibres,  at  other  times  they  are  variously  twisted  and  run 
parallel  with  the  fiisciculi.  The  fiisciculi  are  connected  and  held  to- 
gether in  the  formation  of  membranes  and  cords  by  loose  fibres  which 
are  interwoven  between  diem,  or  by  mutual  interlacement. 

Examples  of  white  fibrous  tissue  are  met  with  in  three  principal 
forms,  namely,  membrane,  ligament,  and  tendon. 

The  membranoits  form  of  white  fibrous  tissue  is  seen  in  the  common 
connecting  medium  of  the  body,  namely,  fibro-cellular  or  areolar  tissue, 
in  which  the  membrane  is  extremely  thin  and  disposed  in  laminae, 
bands  or  threads,  leaving  interstices  of  various  size  between  them. 
It  is  seen  also  in  the  condensed  covering  of  various  organs,  as  the 
periosteum,  perichondrium,  capsulae  propriae  of  glands,  membranes  of 
the  brain,  sclerotic  coat  of  the  eyeball,  pericardium,  fasciae ;  sheaths  of 
muscles,  tendons,  vessels,  nerves  and  ducts;  sheaths  of  the  erectile 
organs,  and  the  corium  of  the  dermic  and  mucous  membrane. 

Lament  is  the  name  given  to  those  bands  of  various  breadth  and 
thickness  which  retain  the  articular  ends  of  bones  in  contact  in  the 
construction  of  joints.  They  are  glistening  and  inelastic  and  com- 
posed of  fasciculi  of  fibrous  tissue  ranged  in  a  parallel  direction  side 
by  side,  or  in  some  situations  interwoven  with  each  other.  The 
&sciculi  are  held  together  by  separate  fibres,  or  by  areolar  tissue. 
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Tendon  is  the  collection  of  parallel  fi&sciculi  of  fibrons  tiBsne,  by 
means  of  which  muscles  are  attached  to  bones.  They  are  constructed 
on  the  same  principle  with  ligaments,  are  usually  rounded  in  their 
figure,  but  in  some  instances  are  spread  out  so  as  to  assume  a 
membranous  form.     In  the  latter  state  they  are  called  aponeuroses. 

Yeilow  Jtbroiu  tissue  is  known  also  by  the  appellation  dastic  tissue^ 
from  one  of  its  more  prominent  physical  properties,  a  property  which 
permits  of  its  fibres  being  drawn  out  to  double  their  letigth  and  again 
returning  to  their  original  dimensions.  The  fibres  of  elastic  tissue  are 
transparent,  brittle,  fiat,  or  polyhedral  in  shape,  colourless  when  single 
but  yellowish  in  an  aggregated  form,  and  considerably  thicker  (-gi^ 
of  an  inch  in  diameter)  than  the  fibres  of  white  fibrous  tissue.  In  the 
construction  of  their  peculiar  tissue  they  communicate  with  each  other 
by  means  of  short  oblique  fibres,  which  unite  with  adjoining  fibres 
at  acute  or  obtuse  angles  without  any  enlargement  of  the  fibre  with 
which  they  are  joined.  This  circumstance  has  given  rise  to  the  idea 
of  these  fibres  giving  off  branches,  an  expression  derived  from  the 
division  of  blood-vessels,  and  another  term  borrowed  from  the  same 
source  has  been  applied  to  their  communication  with  each  other, 
namely,  inosculation  ;  but  both  these  expressions  in  their  literal 
meaning  are  incorrect.  When  yellow  fibrous  tissue  is  cut  or  torn, 
the  fibres  in  consequence  of  their  elasticity  become  clubbed  and  cun^ed 
at  the  extremity,  a  striking  character  of  this  tissue. 

The  instances  of  yellow  fibrous  tissue  are  ;  the  ligamenta  subflava 
of  the  arches  of  the  vertebrae,  chordae  vocales,  thyro-epiglottic  liga- 
ment, crico*thyroidean  membrane,  the  membranous  layers  connecting 
the  cartilaginous  rings  of  the  trachea  and  bronchial  tubes,  the  capsula 
propria  of  the  spleen  and  the  middle  coat  of  arteries.  It  is  also  met 
with  around  some  parts  of  the  alimentary  canal,  as  the  oesophagas, 
cardia,  and  anus,  around  the  male  and  female  urethra,  in  the  fescia 
lata,  and  in  the  corium  of  the  skin. 

Bed  Jibrous  tissue  is  also  termed  contractile  tissue,  horn,  a  peculiar 
property  which  it  possesses,  and  which  places  it  physiologically  in  an 
intermediate  position  between  white  fibrous  tissue  and  muscular 
fibre.  Its  fibres  are  cylindrical,  transparent,  reddish  in  hue,  and 
collected  into  fasciculi.  It  is  met  with  in  the  corium  of  the  skin,  in 
the  dartos,  around  the  nipple,  in  the  excretory  ducts  of  glands,  in  the 
coats  of  blood-vessels,  particularly  veins,  in  the  iris,  in  the  inte^ 
vascular  spaces  of  the  erectile  tissue  of  the  penis  and  clitoris,  around 
the  urethra,  and  around  the  vagina. 

Adipose  Tissue  is  composed  of  minute  cells,  aggregated  together  in 
clusters  of  various  size  within  the  areolae  of  fibro-cellular  tissue.  The 
cells  of  adipose  tissue  are  identical  in  manner  of  formation  with  other 
cells,  being  developed  on  nuclei  and  incr^ising  in  size  by  the  forma- 
tion of  fluid  in  their  interior.  In  adipose  cells  this  fluid,  instead  of 
being  albuminous  as  in  other  cells,  is  oleaginous,  the  oil  at  first  appear* 
ing  in  separate  globules,  which  subsequently  coalesce  into  a  single 
drop.     The  size  of  adipose  cells  at  their  fiill  development  is  about 
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y^2f  of  an  inch  in  diao^ter  ;  when  isolated  they  are  globular  in  form, 
but  are  hexagonal  or'  polyhedral  when  compressed.  They  are  per- 
fectly transparent,  the  ceU-membrane  being  structureless  and  their 
nucleus  disappearing  as  they  attain  their  full  size. 

Synovial  Membrane  is  a  -ihin  membranous  layer,  which  invests 
the  articular  cartilages  of  the  bones,  and  is  thence  reflected  upon  the 
sur&ces  of  the  ligaments  which  surround  and  enter  into  the  composi- 
tion of  a  joint.  It  resembles  the  serous  membranes  in  being  a  shut 
sac,  and  secretes  a  transparent  and  viscous  fluid,  which  is  named 
synovia.  Synovia  is  an  alkaline  secretion,  containing  albumen,  which 
is  coagulable  at  a  boiling  temperature.  The  continuation  of  this  mem- 
brane over  the  surface  of  the  articular  cartilage,  a  much  agitated 
question,  has  been  decided  by  the  interesting  discoveries  of  Henle, 
who  has  ascertained  the  existence  of  an  epithelium  upon  cartilage 
identical  with  that  produced  by  the  reflected  portion  of  the  membrane. 
In  some  of  the  joints  the  synovial  membrane  is  pressed  into  the 
articular  cavity  by  a  cushion  of  &t :  this  mass  was  called  by  Havers 
the  synovial  gland,  &om  an  incorrect  supposition  that  it  was  the 
source  of  the  synovia  ;  it  is  found  in  the  hip  and  in  the  knee-joint. 
In  the  knee-joint,  moreover,  the  synovial  membrane  forms  folds,  which 
are  most  improperly  named  ligaments,  as  the  mucous  and  alar  liga- 
ments^  the  two  latter  being  an  appendage  to  the  cushion  of  &t. 
Besides  the  synovial  membranes  entering  into  the  composition  of 
joints,  there  are  numerous  smaller  sacs  of  a  similar  kind  interposed 
between  surfaces  which  move  upon  each  other  so  as  to  cause  friction  ; 
they  are  often  associated  with  the  articulations.  These  are  the  bursa 
rmicosa ;  they  are  shut  sacs,  analogous  in  structure  to  synovial  mem- 
branes, and  secreting  a  similar  synovial  fluid. 

The  epithelium  of  synovial  membranes  is  of  the  kind  termed 
teaselated ;  it  is  developed  in  the  same  manner  with  the  epithelium 
of  other  free  surfaces,  and  is  continually  reproduced  from  beneath, 
while  the  superficial  layers  are  being  rubbed  off  and  lost. 


ARTICULATIONS. 

The  joints  may  be  arranged,  according  to  a  natural  division,  into 
those  of  the  trunk,  those  of  the  upper  extremity,  and  those  of  the 
lower  extremity. 

L104MBNTS  OP  THE  Trunk. — ^The  articulations  of  the  trunk  are 
divisible  into  ten  groups,  viz. — 

1.  Of  the  vertebral  column. 

2.  Of  the  atbs,  with  the  occipital  bone. 

3.  Of  the  axis,  with  the  occipital  bone. 

4.  Of  the  atlas,  with  the  axis. 

5.  Of  the  lower  jaw. 
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6.  Of  the  ribi,  with  the  leitebne. 

7.  Of  the  Hba,  with  the  ■tenuun,  and  with  (och  other. 

8.  Ofthestcrnam. 

9.  OC  the  Tertebnil  colnmn,  with  the  put™. 
10.  Ofthepelyit. 

I .  Artkalatioii  of  Ae  eerldmU  CUbrh. — The  ligaments  cannectiiig 
together  the  different  piece*  of  the  Tertehml  columD,  admit  of  the 
ume  acmngenient  with  that  of  the  Tertebrae  themeelveg.  Thus  the 
ligameDM 

Of  the  hodUt  are  the —  Anterior  common  ligament, 

Poiterioi'  common  ligament. 
Intervertebral  eabatance- 

Of  the  archts, —  Ijgamenta  gubflavo. 

Of  the  artiadaT  proeetta, —    Capmlar  ligaments, 
SjnoTial  membrane). 

Of  the  ipHUHu  prociiaea, —       Inter- spinouB, 
Supia-apinous. 

Of  the 

like  band  of 

the  Terlebral  column,  from  the  aiis  to  the  sacrum.  It  is  intimatelj 
connected  with  the  intervertebral  suhstancet,  and  leu  cloBel;  with  the 
bodies  of  the  vertebne.  In  the  dorsal  region  it  is  thicker  than  in  the 
cervical  and  lumbar,  and  conaiets  of  a  mediao  and  two  lateial  portions 
separated  from  each  other  by  a  aeries  of  epeningt  for  the  passage  of 

Fig.  s«.* 


[id  ligameuta  of  the  ribs,  t .  'Ac 
iflLO'VencbrBl  or  ateUate  ligunnU. 
The  mterarticulai  Ugkruent  coo- 
al  tobstance,  and  aeparUinf  the 
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Tassels.  The  ligament  ii  composed  of  filjres  of  variom  length  cIOMly 
idlerwaTen  irith  each  other ;  ihe  dajxr  and  ehorter  cnnuug  the  iDtar- 
Tertebrnl  substances  from  one  Tertehra  to  the  iieit ;  and  the  ngierfiiiial 
and  longer  fibres  crossing  three  or  fonr  Tertehrs. 

The  anterior  common  ligament  is  in  relation  b;  its  pailtrior  or  ver- 
Itbral  lar/aoe,  with  tliB  interrertebral  substances,  the  bodies  of  the 
Tertebrse,  and  with  the  TeseeU,  prindpall/  veins,  which  sepoiate  its 
central  from  its  lateral  portions.  Bj  its  anlerior  or  visceral  atrfaet  it 
is  in  relation  in  the  neck,  with  the  longus  ^ 

colli  moscles,  the  pharyni  and  the  (EBopha-  eig.i\. 

gas ;  io  the  thoracic  region,  with  the  aorta, 
the  Tens  azygos,  and  thoracic  duct;  and 
in  the  lumbar  region,  with  the  aorta,  right 
renal  artery,  right  lumbar  arteries,  artcria 
BBciB  media,  lena  cava  inferior,  left  lumbar 
veins,  receploculiun  chyli,  the  commence- 
ment of  the  thoracic  duct,  and  the  tendons 
of  the  lesser  muscle  of  the  diaphragm  with 
the  fibres  of  which  the  ligamentous  fibres 
interlace. 

The  Posimor  oommon  li^raent  lies  upon 
the  posterior  siu&ce  of  the  bodies  of  the 
Tertebias,  and  extends  from  the  axis  to  the 
■acmiD.  It  is  broad  opposite  the  inlciv 
lertebral  substances,  to  which  it  is  closely 
adherent;  and  narrow  aod  (hick  over  the 
bodies  of  the  rertehrse,  from  which  it  is 
separated  by  the  veins  of  the  base  of  the 

vertebne.  It  is  composed  like  the  anterior  Hgament  of  shorter'and 
loiiget  fibres  which  are  disposed  in  a  similar  manner. 

The  posterior  common  ligament  is  in  relation  by  its  anWrior  aafaee 
with  the  intervertebral  substances,  the  bodies  of  the  venebrse,  and 
with  the  veiUG  basum  lertebrarum ;  and  by  its  foOervir  isr/aae  with  the 
dnra  mater  of  the  spinal  cord,  some  loose  aleolar  liesne  and  nnmerous 
small  veins  being  interposed. 

The  Inlerverieirai  suAirbince  is  a  lenticular  disc  of  fibrous  cartikge, 
interposed  between  each  of  the  vertebne  from  the  axis  to  the  sacmm, 
and  retaining  them  firmly  in  connexion  with  each  other.  It  differs 
in  thickness  in  diScrent  parts  of  the  column,  and  varies  in  depth  at 
diifereDt  points  of  its  extent ;  thus,  it  is  thickest  in  the  lumbar  re- 
^on,  deepest  in  front  in  the  cervical  and  lumbar  regions,  and  behind 
in  tiw  doraal  region  ;  and  contributes,  in  a  great  measure,  to  the 
fbnnation  of  the  natural  corves  of  the  vertebral  column. 
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When  the  interrertebisl  auhsUnce  is  bisected  either  horizDntsUj'  or 
Tertioilir,  it  is  seen  to  be  compoiail  of  a  wriei  of  layen  of  denie 
fibrous  tiuue,  Mpsrated  by  intenticei  filled  with  the  •after  kind. 
The  central  pait  of  each  interrertebml  disc  it  wholly  made  up  of  this 
■ofler  fibrout  cartilage,  which  has  the  appeannce  of  a  pnlp,  and  ii  M 

IB  completed.    When  examined  Erom  the  front,  the  lajen  on  (bund 
to  conaist  of  fibrea  puaiiig  ob- 
^'  *'■*  liqoely  between  the  two  rerle- 

brte,  in  one  layer  paaung  from 
left  to  right,  in  the  next  from 
right  to  left,  altematiiig  in  each 


w^ra  ore  two  tbin   planei, 
of  yellow  fibnma  lisiae,  aitna- 
ted  between  the  aiches  of  each 
pair  of  Terlebne,  from  the  axit 
to  the  sacruin.    From  the  im- 
bricated position  of  the  Umiiir 
they  are  attached  to  the  poste- 
rior Burbce  of  the  Tcitebra  be- 
low, and  to  the  anterior  snr 
&ce  of  the  arch  of  the  TertelHi 
above,  and  are  sepwted  from 
each  other  at  the  middle  line  by  a  slight  interspace.     They  coun- 
teract, by  their  elasticity,  the  ettbrts  of  the   fleior  muscles   of  the 
trunk  i  and  by  preserving  the  upright  position  of  the  spine,  limit 
the  expenditure  of  muscular  force-     They  are  longer  in  the  cervical 
than  in  the  other  regions  of  the  spine,  and  are  thickest  ia  the  lumbal 
region. 

The  hgamenta  subBava  are  in  relation  by  both  surfiues  with  tbe 
meningo-rachidian  reins,  and  internally  they  are  separated  from  the 
duiB  mater  of  the  spinal  cord  by  those  Teins  and  some  loose  areolar 
and  adipose  tissue. 

AHTicULAK  FROCHSSsa. — The  ligaments  of  the  articular  processes 
of  the  verlebrse  are  loose  synovial  eaptahi  which  surround  the  articu- 
lating snr&ces.  They  are  protected  on  their  external  side  by  a  thin 
layer  of  Ugamentous  fibres. 

Srmous  pitocKasis.  —  The  isitr-tpisoua  ligaments  are  thin  and 
membranous,  and  ore  extended  between  tbe  spinoai  processea  in  tbe 
dorsal  and  lumbar  regions.  They  are  thickest  in  the  tatter  r^on  ; 
and  are  in  rtlatim  with  the  multifidus  apinse  muscle  at  each  aide. 

TertebFGe>  uKmat  4,  by  Uifl  lide  of  tfae  narrow  and  unattadied  portion  of  the 
if  thne  vei 
9.  llie  cAjMUlsr  UgUDCDl 
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The  Supra-ipiiioiu  ligament  (fig.  60)  !■  n  BtiDng  and  inelastic  libroal 
cord,  wltich  extends  bom  the  apex  of  the  ipinouB  process  of  the  laiA 
cemcal  Tertehra  to  the  sacrum,  being  attached  to  each  spinona  process 
in  its  course  ;  it  is  thickest  in  the  lumbar  region.  The  continuation 
of  this  ligament  upwards  to  the  tuberosity  of  the  occipital  hone,  con- 


■tjtates  the  rudimentarf  ligsmentum  nuchs  of  man.  The  latter  is 
strengthened,  as  in  animals,  by  a  thin  slip  from  the  spinous  process  of 
each  of  the  cervical  vertebne. 

and  membranons ;  thej  are  found  only  between  the  tranaverse  pro- 
teases of  the  loToi  donal  vertebne. 

2.  Aiiicidalim  <^  tie  AUcu  uilh  tie  Occipilal  bone,— The  ligaments 
of  this  articnlation  are  utien  in  number, — 

Two  antetiar  ocdpiCo-atioid, 
Posterior  occipilo-atloid, 
Lateral  occipilo-atloid. 
Two  capsular. 


•  Ad  ■nlerior  view  of  (be  ligii _„ , 

occipital  bone.    A  trsnvretse  section  has  been  csnitd  through  th«  bi 

of  the  temporal  bond,  1.  The  uteriof  ronad  occipLto-sthrtd  ligsmsDt. 
■nCciioT  broad  acapito^atlijid  ligamflbC.  8,  ITic  commFncfrneDt  of  the  f 
comiDDn  lament.  4.  The  aaterior  allo-ax«d  Ugament,  vdiicli  lh  codi 
infEriorljr  with  the  commeaceiaent  of  the  uiteiiiii  commDn  liguaenc. 
of  the  atlo-Bioid  cipsular  ligameals ;  the  one  on  the  opposite  side  hi 
removed,  to  shew  the  approxiinat«l  aurfu es  of  the  articular  procew 

flbm  conSitutt  ttiE  lauial  cccipito-atlcM  ligameat. 
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the  boailar  proceu  of  ihe  occipital  bone  ;  and  belov,  to  the  anterioi 
tubeicle  of  tbe  atUs.  The  deeper  ligunent  ie  a  broad  membnuioiu 
U;er,  atlacbcd  above,  to  the  margin  of  the  occipital  Ibiamen  ;  and 
below,  to  Ihe  whole  length  of  the  anterioi  arch  of  the  stiaa.  It  is  in 
lelstion  in  front  with  the  recU  antici  minorea  and .  behind  with  the 
odontoid  tigaments. 

The  po^erior  l^ataeitt  it  thio  and  membranona ;  it  la  attached 
abo<e,  to  the  margin  of  the  occijutal  foramen  ;  and  below,  to  the  po>- 
terior  arch  of  the  atlas.  It  ia  clow);  adherent  to  the  dni&  mat^r,  b; 
ita  inner  Huface  ;  and  forma  a  liganientona  arch  at  each  aide,  for  the 
puwge  of  the  vertebral  orterie*  and  firat  cervical  nerres.    It  ia  in 


relation  poateriorly  with  the  recti  poatici  miaorea  and  obliqui  snpe- 

The  laleral  ligamtata  are  Wrong  Jasciculi  of  ligamentons  fibrea,  at- 
tached below,  to  the  base  of  the  tiBaBvene  proceas  of  the  atlaa  at  each 
ade,  and  above  to  the  tianaverBS  proceaa  of  the  occipital  bone.     With 


a  liganientDDS  expansion  derived  from  the  viwnal  process  of  the  t( 
'  '        ,  these  ligaments  form  a  atronc  aheath  around    ' 
whieh  paaa  through  the  carotid  and  jugulai  fon 


The  capsular  ligamenlx  are  the  thin  and  looae  H^ 
which  surround  the  ajnovial  membranea  of  the  articulations  between 
the  condyles  of  the  occipital  bone  and  the  superior  articular  processei 
of  the  auas.  Tbe  ligamentoua  fibres  are  most  numerous  upon  the 
anterior  and  external  part  of  the  articulation. 

*  The  poatenor  tLnmeEito  of  the  oedpito-stli^d,  and  atlo-axt 
1.  The  ulu.  i.  Tbe  uii.  3.  The  poilenor  ligamciit  of  tb 
srtkulKioD.     4,  A,  The  apHalu  ud  latfnl  ItnmenlA  of  I 

Hguuenrs.    7.  The  flrflt  of  the  ligamentH  mbflavs  paasing  betv 
the  third  cenical  vert«lH^.    a,  e.  The  capsular  Ugaiueiits  of  th 
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The  movemtBU  taldiig  place  between  the  cianiam  and  itttas,  ore 
tbme  of  flexion  and  erection,  giving  rise  to  the  forward  DOdding  of  the 
head.  When  this  motioD  it  increased  to  any  extent  the  whole  of  the 
cerrioal  r^on  concurs  in  ite  production. 

3.  ArUadaHoa  </  lAg  Axil  with  Ok  (ke^itai  bone. — The  ligaments 
of  this  articulation  are  Save  in  number, — 


The  oeeg>tio-a*oid  l^/amenl  (apjaratiiB  ligBwentosas  colli)  is  a  broad 
band,  vhidi  covers  in  the  odontoid  proccH.and  iu  ligaments.  It  is 
attached  below  to  the  body  of  the  axis,  where  it  is  continnons  wi^ 
the  potteiioT  conunon  ligament ;  superioil;  it  is  inserted  b;  a  bn^ 


•xpanaon,  into  the  boiilar  groo>e  of  the  occipital  bone.  It  is  finnlj 
connected  oppmite  the  body  of  the  axis,  with  the  dim  mater  ;  and 
■ometimeB  is  descnbed  as  coniisting  of  a  central  and  two  lateral  poi- 
Uoni ;  this  however  i>  an  unnecessary  refinement. 

The  odonloid  l^menli  (alar)  are  two  short  and  thick  fasciculi  of 
fibres,  which  pais  outwards  from  the  apex  of  the  odontoid  prDcess,  to 
the  aides  of  the  occipital  foramen  and  condyles.  A  third  and  smaller 
fiUcicaiuB  (ligamentum  eutpenBorium)  proceeds  from  the  apex  of  the 
odontoid  process  to  the  anterior  margin  of  the  foiamen  magnum. 

These  ligaments  serve  to  limit  the  extent  to  which  rotation  of  the 
head  may  be  canied,  hence  they  are  termed  cieci  ligaments. 

:q«d  from  beliind  in  orde.  ..  ._.  . 
IT  porUon  of  thf  iphennd  bone. 

'  STch  slio  nmoied.    a.'The  Qctimto-uoid  llgimenl. 

tigammt  of  the  oc^pito-stloid  srticulsdoii.    7.  Csp- 
K  BrticulstiD;  proccsa  of  the  otls*  sod  siis. 


Tbe  anterior  ligameni  coDsistt  of  ligSTneatoua  fibiet,  which  pui 
from  the  anterior  tubercle  and  arch  of  the  atlas  to  the  base  of  tbe 
odoDtaid  proceaa  and  body  of  the  aiia,  where  they  ate  contuiuouB  with 

The  pmttrior  ligavtaU  n  it  thin  and  membranous  layer,  pasting  bo- 
tween  the  posl«hor  arch  of  the  atlas  and  tbe  laminae  of  the  axis. 
The  copu^r  ligamaiti  surround  the  articular  procesiea  of  the  i  ' 


ByuoviHl  n  , 

between  the  tnuieverse  ligament  and  the  odontoid  pnceas. 

The  traBmerse  ligament  is  a  strong  ligamentous  band,  which  arches 
across  the  area  of  the  ring  of  the  atlas  from  a  rough  tubercle  upon  the 
inner  surface  of  one  articular  process  to  a  Bimilu  tubercle  on  the  other. 
It  eeriea  to  retiun  the  odontoid  proceaa  of  the  aiis,in  connection  with 
the  anterior  arch  of  the  atlas.     Aa  it  crosses  the  odontoid  pfoceas, 

*  A  poaCcTiOT  view  of  the  UganunCa  connecting  the  atlu.  the  vvt,  and  the 
ocdpitAl  bDDfl.  The  poflteiior  part  of  the  occipital  bone  has  been  Hwn  anny, 
and  the  Brrim  of  the  atlai  ud  uit  itmoved.  1.  The  luperior  part  of  tbe 
ocdpito-HOid  ligament,  which  has  been  cut  away  in  order  to  shew  tbe  lip- 
Binita  beneath,    i.  ThetranKeneligament  of  the  sUai.    3,  t.  TbeaKSnduig 

liguncnt  ij  seen  on  the  opposite  side.    6.  One  of  the  oecipLto-atlcnd  capsular 
ligaments.    7-  One  of  the  atlo-aioid  capsular  ligaments. 


«ame  fibres  are  sent  downwards  to  be  attached  to  the  body  ot  the 
■jds,  and  otbera  pass  upwards  to  be  insetted  into  tbe  baular  pro- 
cess of  tbe  iiccip^tal  bone  ;  hence  the  ligament  has  a  cross-like  appear- 
ance, and  has  been  denominated  cradform,  A  synovial  membrane 
is  situated  between  the  transverse  Ugament  and  the  odontoid  process ; 
and  another  between  that  process  and  the  inner  sur^ice  of  the  anterior 
«rch  of  tbe  atlas. 

ActiotH.—U  is  the  pecaliai  disposition  of  this  ligameut  in  lelation 
to  tbe  odontoid  process,  that  enables  the  attas,  and  with  it  the  entire 
cia4uam,  to  rotate  upon  the  axis  ;  the  perfect  freedom  of  : 
between  theae  bones  being  ensured  by  tbe  two  synovial  m 
The  lower  part  of  tbe  ring,  formed  by  tbe  1 
the  atlaa,  ia  Emaller  than  the  upper,  wl ''  '' 
process  is  larger  than  its  base  ;  so  thi 
ita  position  bj  (he  transverse  ligament,  when  tbe  other  ligaments  are 
cut  through.  The  eilenl  to  which  the  rotation  of  tbe  head  upon  the 
aiis  can  be  carried  is  determined  by  the  odontoid  ligaments.  The 
odontoid  pioceu  with  its  ligaments  is  covered  in  by  the  occipilo-aieid 
ligament. 

5.  Arlicalaiion  of  tie  Lower  Jaw. — The  lower  jaw  baa  properly 
bnt  one  ligament,  the  external  lateral;  the  Ugaments  usually  described 
are  three  in  number ;  to  which  toay  be  added,  as  ^pertaining  to  tbe 
mechanism  of  the  joint,  an  inteiarticular  fibroitsM»nilage,  and  two 
■ynovial  membranes, — 

Eitemal  lateral. 
Internal  lateral, 
Capsular. 

Interarticular  fibroas-cartilage. 
Two  synovial  membranes. 


■tjlo-miuiiluy  ligsmeot. 
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Tbs  BifenuJ  lalercU  ligamaii  u  a  short  and  thick  band  of  fibre*, 
paiaing  abliqnely  backwards  Erom  the  tubetile  of  the  zjgoma,  to  the  - 
external  lui&ce  of  the  neck  of  the  lower  jav.  It  ia  in  reUtion,  ei- 
teinall;  with  the  int^punent  of  the  &ce,  and  iatemall;  with  the  two 
■jnoviid  memhnuiet  S  the  articulation  and  the  intetarticular  eaxtilago. 
The  external  lateral  ligament  acts  canjointlj  with  its  fellow  of  the  op- 
posite aide  of  the  head  in  the  moTeoienla  of  the  jsw. 

The  iatenuJ,  lateral  ligamtal  hai  no  connection  with  the  articnlation 
of  the  lower  jaw,  and  is  incorrectly  named  in  rehition  to  the  joint  j  it 
it  a  thin  aponeurotic  expansion  extending  from  the  extremity  of  the 
ijonooi  proceM  of  the  sphenoid  bone  to  the  margin  of  the  dental  fota- 


tbe  neck  of  the  jaw,  in  which  ore  aituatcd  the  internal  maiillaij 
artery  and  auricular  nerre,  the  inferior  denl^  arterf  and  nerve,  and 
a  part  of  the  external  pterygoid  muicte  ;  internally  it  ia  in  relation 
with  the  internal  pterygoid  muscle. 

The  capniar  UgajaerU  con^sts  of  a  few  irregular  ligamentous  fibres, 

Fig.U.' 


whicli  paM  from  the  edge  of  the  glenoid  cavity  to  the  neck  of  the 
lower  jaw,  upon  the  iimer  and  posterior  ude  of  the  Brticulation.  These 
fibres  scarcely  deserve  conaidecatjon  as  a  distinct  ligament. 

The  interarlicidar  Jibrofii  oarltiage  is  s  thin  ovaJ  plate,  thicker  at  the 
edges  than  in  the  centre,  and  placed  horiiontatly  between  the  head  of 
the  condyle  of  the  lower  jaw  and  the  glenoid  cavity.     It  ia  connected 


thnn^h  the  petrous  portion  of  thi 

jaw.    B.  The  int<mikl  poTthm  of  t^< 
liguncnt.    JI'  A  imaJI  mleml  ut  LtB  luHtii 
nerve  paisa-    0.  The  ttylo-OLfexiUarj  Lj| 
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by  iti  onler  border  with  the  eitemai  Utenl  ligsment,  and  in  front  re- 
^  ceive*  some  fibres  of  insertion  of  the  eitemal  pteiygoid  mnscla.  Oc- 
casionally it  is  incomplete  in  the  centre.  It  divides  thejoint  into  two 
distinct  csTities,  the  one  being  above  and  the  othsi  below  the  carti- 
lage. 

The  sjmoimi  memtmnej  are  situated  the  one  above,  tie  other  below 
the  fibrous-cartilage,  the  former  being  the  larger  of  the  two.  When 
the  fibrous-cartilage  ia  perforate,  the  synovial  membraneB  conununi- 

Besidea  the  lower  jaw,  there  are  leverBl  other  joints  prerided  with 
a  complete  inlerarticnlac  cartilage,  and,  consequently,  with  two  syno- 
vial membranes  ;  they  ate,  the  nferoo-cincfcMior  arlicvlaikirt,  the  acro- 
ouo-dariaUar  and  the  artieulalioa  of  tie  ulna  with  the  aaiajbrm 

The  interarticnlat  fibron^cartilages  of  the  hteejoial  are  partial,  and 
there  is  bnt  one  synovial  membrane. 

The  articulations  of  the  heads  of  the  ribs  with  the  vertebrs  have 
two  synovial  membraneji,  separated  by  an  interarticular  ligament  with- 
out fibiouB-cartilage. 

Fig.  Jfl.' 


^ 


AiiiiHii. — The  movements  of  the  lower  jaw  an  depreuion,  by  which 
the  mouth  is  opened ;  efecoiaMt,  by  which  it  ts  closed  ;  a/orward  and 
baehnard  movement,  and  a  movement  from  aide  to  aide. 

Iq  the  movement  of  depreitiofi  the  inletarticular  cartilage  glidea  tar- 
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wards  on  tlie  eminentia  articularis,  carrying  with  it  the  condyle.  If 
this  movement  be  carried  too  &r,  the  superior  synovial  membrane  is 
raptured,  and  dislocation  of  the  fibro-cartilage  with  its  condyle  into 
the  zygomatic  fossa  occurs.  In  elevation  the  fibrous  cartilage  and  con- 
dyle are  returned  to  their  original  position.  The  /ortoard  and  back- 
foard  movement  is  a  gliding  of  the  fibro-cartikge  upon  the  glenoid 
articular  surface,  in  the  antero-posterior  direction  ;  and  the  movement 
from  aide  to  side,  in  the  lateral  direction. 

6.  Articulation  of  the  Ribs  with  the  Vertdfra. — The  ligaments  of 
these  articulations  are  so  strong  as  to  render  dislocation  impossible,  the 
neck  of  the  rib  would  break  before  displacement  qould  occur  ;  they  are 
divisible  into  two  groups : — 1.  Those  connecting  the  head  of  ihe  rib 
with  the  bodies  of  the  vertebra ;  and,  2.  Those  connecting  the  nedc 
and  tuberde  of  the  rib  with  the  tramverse  processes.    They  are 

1  st  Group, 

Anterior  costo- vertebral  or  stellate, 

Capsular, 

Interarticular  ligament. 

Two  synovial  membranes. 

2nd  Group, 

Anterior  costo-transverse, 
Middle  costo-transverse. 
Posterior  costo-transverse. 

The  anterior  costo-vertebral  or  stellate  ligament  (fig.  50)  consists  of 
three  short  bands  of  ligamentous  fibres  that  radiate  firom  the  anterior 
part  of  the  head  of  the  rib.  The  superior  band  passes  upwards,  and 
is  attached  to  the  vertebra  above ;  the  middle  fasciculus  is  attached 
4o  the  intervertebral  substance  ;  and  the  inferior,  to  the  vertebra 
bdow. 

In  iht  first,  eleventh,  and  ttcdfth  ribs,  the  three  Bs^ciculiare  attached 
to  the  body  of  the  corresponding  vertebra. 

The  capsular  ligament  is  a  thin  layer  of  ligamentous  fibres  surround- 
ing the  joint  in  the  interval  left  by  the  anterior  ligament ;  it  is  thick- 
est above  and  below  the  articulation,  and  protects  the  synovial  mem- 
branes. 

The  interarticular  ligament  is  a  thin  band  which  passes  between  the 
sharp  crest  on  the  head  of  the  rib  and  the  intervertebral  substance. 
It  divides  the  joint  into  two  cavities,  which  are  each  furnished  with  a 
separate  synovial  membrane.  The  first,  eleventh,  and  twdfih  ribs  ha^ 
no  interarticular  ligament,  and  consequently  but  one  synovial  mem- 
brane. 

The  anterior  costo-transverse  ligament  is  a  broad  band  composed  of 
several  fiisciculi,  which  ascend  from  the  crest-like  ridge  on  the  neck  of 
the  rib,  to  the  transverse  process  immediately  above.     This  ligament 


■epaiatea  the  anterior  from  the  potterior  bnuich  of  the  intercoBtal 

The  middle  cmio-tramvene  Uffomait  19  a  very  alrong  intoroweoui 
ligameDt  paaiing  directly  betveen  the  potterior  Borface  of  the  neck 
olthe  rib,  and  the  transverse  proces!  against  which  it  ceils. 

The  poMterior  co8to-trarav9roe  UffOrwnt  it  a  small  hat  strong  bscicn- 
Ins,  passing  obhqael;  from  the  tubcnle  of  the  rih,  to  the  apex  of  the 
IransTerae  process.  The  articolation  between  the  tubercle  of  the  rib 
and  the  tcansTerse  process  is  provided  with  a  small  lynavial  mon- 

Theie  is  oa  anterior  costo-tnuuTerse  ligameDt  to  At  first  rib  ;  and 
only  mdimenlarf  posterior  costo-tianiTerse  ligaments  to  \hB  elerenth 
and  twefih  ribs. 

Adimi. — The  moTsmenti  permitted  by  the  articulations  of  the 
ribs,  are  Kptoon'i  and  down- 

wardt,  and   iligfatl;  /oitBordi  ^    ^ , 

and  badacardt ;  the  movement 
incieasfaig  in  extent  Irom  the 
bead  to  the  eitreinity  of  the 
rib.  Hie  forward  and  back- 
ward movement  is  Teiy  trifling 
in  the  seven  superior,  but  great- 
er in  the  inferior  ribs  ;  the 
eleventh  and  twelfth  are  Tery 
movable. 

7.  ArticdatiiM  ef  tie  H&t 
leSh  the  Slenaim,  and  intt  eaiA 
flOa-.— The  Ugamenta  of  the 
eoslo-stemaj  articnlationl  are, — 


Superior 
Inferior! 
Synovial 

The  anterior  calo-ilerTial  ligameal  \i  a  thin  band  of  ligunentous 
fibres,  that  passes  in  a  radiated  direction  from  the  extremity  of  the 
Coatol  cartilage  to  the  anterior  sur&ce  of  the  sternum,  and  intermingles 
its  fibres  with  those  of  the  ligament  of  the  opposite  aide  and  with  the 
tendinous  fibres  of  origin  of  the  pectoralis  major  mnicle. 

The  poeterior  auio-slayial  Ugamest  is  much  smaller  than  the  ante- 
rior, and  counts  only  of  a  thin  fasdcnlus  of  fibres  «tuated  on  the 
poctetior  tnibee  of  the  articulation. 

*  A  poaterior  viev  of  a  put  of  the  tliorvcic  portun  of  tbe  vertebra]  culmnD, 
with  the  vert^DTV-    ],  I.  The  auprK-sidjiou*  li^am«nt.    a,  a.  The  li^Bjueota 
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The  iwpenor  and  m/eriof  oosto-itemal  ligaments  are  narrow  fisyiciciili 
corresponding  with  the  breadth  of  the  cartilage,  and  connecting  its 
superior  and  inferior  border  with  the  side  of  the  stemmn. 

The  tytwvial  membrane  is  absent  in  the  articulation  of  the  fint  rib, 
its  cartilage  being  usually  continuous  with  the  sternum  ;  that  of  the 
second  rib  has  an  intraarticular  Ugament,  with  two  synoyial  mem- 
branes. 

The  tixih  and  seventh  ribs  have  several  fasciculi  of  strong  ligament^ 
ous  fibres,  passing  from  the  extremity  of  their  cartilages  to  the  anteriw 
sur&ce  of  the  ensiform  cartilage,  which  latter  they  are  intended  to 
support.    They  are  named  the  oosto-xtfphoid  Ugaments, 

The  melhy  seventh,  and  ei^th,  and  sometimes  the  fi/ih  and  the  mnih 
costal  cartilages,  have  articulations  with  each  other,  and  a  perfect 
synovial  membrane.  They  are  connected  by  ligamentous  fibres  which 
pass  from  one  cartilage  to  the  other,  external  and  internal  UgamenU, 

The  ninth  and  tenth  are  connected  at  their  extremities  by  ligament- 
ous fibres,  but  have  no  synovial  membranes. 

Actions, — The  movements  of  the  costo-stemal  articulations  are  very 
trifling  ;  they  are  limited  to  a  slight  sliding  motion.  The  first  rib  is 
the  least,  and  the  second  the  most  movable. 

8.  ArtioidcUion  of  the  Sternum. — The  pieces  of  the  sternum  are 
connected  by  means  of  a  thin  plate  of  interosseous  cartilage  placed  be- 
tween each,  and  by  an  anterior  and  posterior  Ugament  The  fibres  of 
the  anterior  sternal  ligament  are  longitudinal  in  direction,  but  so 
blended  with  the  anterior  costo-stemal  ligaments,  and  the  tendinous 
fibres  of  origin  of  the  pectoral  muscles  as  scarcely  to  be  distinguished 
as  a  distinct  ligament.  The  posterior  sternal  Ugament  is  a  broad 
smooth  plane  of  longitudinal  fibres,  placed  upon  the  posterior  surfisce 
of  the  bone,  and  extending  from  the  manubriun  to  the  ensiform  car- 
tilage. These  ligaments  contribute  very  materially  to  the  strength  of 
the  sternum  and  to  the  elasticity  of  the  front  of  the  chest. 

9.  ArtiouUUion  of  the  Vertebral  Column  wiih  the  Pelvis The  last 

lumbar  vertebra  is  connected  with  the  sacrum  by  the  same  ligaments 
with  which  the  various  vertebrae  are  connected  to  each  other  ;  viz. 
the  anterior  and  posterior  common  ligaments,  intervertebral  substance, 
ligamenta  subflava,  capsular  ligaments,  and  inter  and  supra-spinous 
ligaments. 

There  are,  however,  ttoo  proper  ligaments  connecting  the  vertebral 
column  with  the  pelvis  ;  these  are,  the 

Lumbo-sacral, 
Lumbo-iliac. 

The  lumbosacral  ligament  is  a  thick  triangular  fasciculus  of  ligament- 
ous fibres,  connected  above,  with  the  transverse  process  of  the  last 
lumbar  vertebra  ;  and  below  with  the  posterior  part  of  the  upper 
border  of  the  sacrum. 

The  lumbo-iliac  ligament  passes  from  the  apex  of  the  transverse 
process  of  the  last  lumbar  vertebra  to  that  part  of  the  crest  of  the 
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ilium  which  snnnoiints  the  sacro-iliac  articulation.     It  is  triangular 
in  form. 

1 0.  The  A  rUeulaiiotu  of  the  Pelvis. — The  h'gaments  belonging  to  the 
articulations  of  the  pelvis  are  divisible  into  four  groups  : — 1.  Those 
connecting  the  scurum  and  ilium  ;  2.  those  passing  between  the 
«acr»m  and  ischium ;  3.  between  the  sacrum  and  coocya ;  and  4,  be- 
tween the  ^100  ptAic  horns, 

1st,  Betvoeen  the  sacrum  and  ilium, 
Sacro-iliac  anterior, 
Sacro-iliac  posterior. 

2nd,  Between  the  sacrum  and  ischium, 
Sacro-ischiatic  anterior  (short), 
Sacro-ischiatic  posterior  {long). 

3rd,  Between  the  sacrum  and  coocyac, 
Sacro-coccygean  anterior, 
Sacro-coccygean  posterior. 

4th,  Between  the  ossa  pubis. 
Anterior  pubic. 
Posterior  pubic, 
Superior  pubic, 
Sub-pubic, 
Interosseous  fibro-cartilage. 

1.  Between  the  Sacrum  and  lUum, — The  aTiierior  sacro-iliac  Ugor 
meat  consists  of  numerous  short  ligamentous  fibres,  which  pass  from 
bone  to  bone  on  the  anterior  surface  of  the  joint. 

The  posterior  sacro-iliac  or  interosseous  ligament  is  composed  of  nu- 
merous strong  &sciculi  of  ligamentous  fibres,  which  pass  horizontally 
between  the  rough  surfaces  in  ikepo^erior  half  of  the  sacro-iliac  arti- 
culation, and  constitute  the  principal  bond  of  connection  between  the 
sacrum  and  the  ilium.  One  &8ciculus  of  this  ligament,  longer  and 
larger  than  the  rest,  is  distinguished  from  its  direction,  by  the  name  of 
the  oblique  sacro-iliac  UgametU,  It  is  attached,  by  one  extremity,  to  the 
posterior  superior  spine  of  the  ilium  ;  and,  by  the  other,  to  the  third 
transverse  tubercle  on  the  posterior  surface  of  the  sacrum. 

The  surfaces  of  the  two  bones  forming  the  sacro-iliac  articulation,  are 
partly  covered  with  cartilage,  and  partly  rough  and  connected  by  the 
interosseous  ligament.  The  anterior  or  auricular  half  is  coated  with 
cartilage,  which  is  thicker  on  the  sacrum  than  on  the  ilium.  The  sur- 
face of  the  cartilage  is  irregular,  and  provided  with  a  very  delicate 
synovial  membrane,  which  cannot  be  demonstrated  in  the  adiilt ; 
but  is  apparent  in  the  young  subject,  and  in  the  female  during 
pregnancy. 

2.  Between  the  Sacrum  and  Ischium. — The  anterior  or  lesser  sacro- 
isMxtic  ligament  is  thin,  and  triangular  in  fonn  ;  it  is  attached  by  its 
apex  to  the  spine  of  the  ischium  ;  and  by  its  broad  extremity  to  the 


aide  of  the  sacrum  and  cociji,  iDlerUciog  il»  fibres  with  the  greatei 
ucro-iachiatic  ligament. 

The  oDlerioc  s&cio-iscliiatic  ligament  ie  in  nlalion  m  front  with  the 
eoecygeus  muede,  and  behind  with  the  pOBterior  ligament,  vrith  which 
iCa  fibres'aTe  interminglod.  B<r  its  upper  border  it  formB  a  port  of  the 
lower  boundaiy  of  the  great  Bairo-iBchlatic  foiamen,  and  by  the  lower 
a  part  of  the  lesBer  Batio-iBcMatic  foramen. 

The  potterior  or  greaitr  sa/TO-itiMaiK  UganuBt,  comiderobly  laiiger, 
thicker,  and  more  poalerior  than  the  preceding,  ia  narrower  in  the 
middle  than  at  each  extremity.  It  i>  attached,  br  its  amaller  end,  to 
the  iimer  margin  of  the  tuberontj  and  ramna  of  tnfl  iBchinni,  where  it 
ibrme  a  falciform  proceaa,  which  protecia  tha  internal  podie  aTteTT,Bnd 
is  continuouB  with  the  obtniator  &*cia.  By  ila  larger  extremity  it  ia 
inserted  into  the  aide  of  the  coccyx,  sacrum,  and  posterior  inferior  qiine 
of  the  ilium. 

The  posterior  aacro-iachiatic  Ugament  is  tn  refotton  in  front  with  the 
.  anterior  ligament,  and  behind  with  the  gluteua  maiimua,  to  some  of 
the  fibres  of  which  il  ^ves  origin.     By  its  snperjor  border  it  terms 

•  The  ligunenta  of  the  petTii  and  Up-joint.    1.  The  loaer  put  at  the  aote- 

~    ""     ^-ipibi>-ncral  ligament'    3.  The  Imobo-iliac  linmcDC- 

>-  Y,^^^^^      ■    fn.^  otilortlor  mcEDbnoe.    0.  Pon- 

9.  The  capsular  ligament  of  the 


part  of  the  leaeer  ischiatic  foramen,  and  by  itg  lower  bolder,  a  part  of 
tbo  bonndBiy  of  the  perineum.  It  Je  pierced  bj  the  coccygeal  branch 
of  tlie  ischiatic  artery.  The  two  ligaments  convert  the  sacro-iachia^ 
DOtchea  into  foramina. 

3.  Sttaeen  tie  Saerum  and  Gxa/x. — The  aiUerior  sacro-cocrygean 
Ugaaumt  la  a  thin  bacicolna  paaauig  ftom  the  anlerior  surfitca  of  Che 
Bacrmn  to  the  front  of  the  coccyi. 

The  pmlerior  uiora-coixsgeaa  UffanuBt  ia  a  thick  ligamentoiu  layer, 
which  completes  the  lower  part  of  the  sactal  canal,  and  connecla  the 
aacnim  with  the  coccyx  posteriorly,  eitending  as  &r  as  the  apei  of 
the  latter  bone. 

Between  the  two  bonea  ia  a  thin  disc  of  soft  fibrous  cartilage.  In 
females  there  ia  frequently  a  small  synoyial  membrane.  This  articn* 
latioD  admits  of  a  certain  degree  of  movement  backwards  during  par- 


■  ijgmiiicnti  oi  the  jpelvis  and  bip-doint. 
].  The  oblique  ucTO-ibac  liquneoC.    Theol 


the  pelvis,    s.  'Hk  pHterlor  ■aero- 
i-iBCbiatic  liaament.     4.  The  grett 
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The  ligaments  connecting  the  different  pieces  of  the  coccyx  consist 
of  a  few  scattered  anterior  and  potterior  fibres,  and  a  thin  disc  of  inte^ 
osseous  cartilage  ;  they-  exist  only  in  the  young  subject,  in  the  adult 
the  pieces  become  ossified. 

4.  Between  the  Ossa  Pubis,— The  anterior  pubic  ligament  is  com- 
posed of  ligamentous  fibres,  which  pass  obliquely  across  the  union 
of  the  two  bones  from  side  to  side,  and  form  an  interlacement  in  front 
of  the  symphysis. 

The  posterior  pubic  lament  consists  of  a  few  irregular  fibres  uniting 
the  pubic  bones  posteriorly. 

The  superior  pubic  ligament  is  a  thick  band  of  fibres  connecting  the 
angles  of  the  pubic  bones  superiorly,  and  filling  the  inequalities  upon 
the  surface  of  the  bones. 

The  sub-pubic  ligament  is  a  thick  arch  of  fibres  connecting  the  two 
bones  inferiorly,  and  forming  the  upper  boundary  of  Ihe  pubic  aicL 

The  interosseous  fibro-^MrtUage  unites  the  two  surfaces  of  the  pubic 
bones,  in  the  same  manner  as  the  intervertebral  substance  connects 
the  bodies  of  the  vertebrae.  It  resembles  the  intervertebral  substance 
also  in  being  composed  of  oblique  fibres  disposed  in  concentric  layers, 
which  are  more  dense  towards  the  surfiice  than  near  the  centre.  It  is 
thick  in  front,  and  thin  behind.  A  synovial  membrane  is  some- 
times found  in  the  posterior  half  of  the  articulation. 

This  articulation  becomes  movable  towards  the  latter  term  of  pr^- 
nancy,  and  admits  of  a  slight  degree  of  separation  of  its  surfaces. 

The  obturator  lament  or  membrane  is  not  a  ligament  of  articula- 
tion, but  simply  a  tendino-fibrous  membrane  stretched  across  the  ob-- 
turator  foramen.    It  gives  attachment  by  its  surfiuxs,  to  the  two  obtu- 
rator muscles,  and  leaves  a  space  in  the  upper  part  of  the  foramen,  for 
the  passage  of  the  obturator  vessels  and  nerve. 

The  numerous  vacuities  in  the  walls  of  the  pelvis,  and  thdr  dosure 
by  ligamentous  structures,  as  in  the  case  of  the  sacro-ischiatic  fissures 
and  obturator  foramina,  serve  to  diminish  very  materially  the  pressure 
on  the  soft  parts  during  the  passage  of  the  head  of  the  foetus  through 
the  pelvis  in  parturition. 
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The  Ligaments  of  the  upper  extremUy  may  be  arranged  in  the  order 
of  the  articulations  between  the  dififerent  bones  ;  they  are,  the 

1.  Stemo-clavicular  articulation. 

2.  Scapulo-clavicular  articulation. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder  joint 

5.  Elbow  joint. 

6.  Radio-ulnar  articulation. 

7.  Wrist  joint. 
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8.  Articulation  between  the  carpal  bones. 

9.  Carpo-metacarpal  articnlation. 

10.  Metacarpo-phalangeal  articulation. 

11.  Articulation  of  the  phalanges. 

1 .  Stemo-davicular  A  rtictdation, — The  stemo-davicular  is  an  arthro- 
dial  articulation  ;  its  ligaments  are. 

Anterior  stemo-clavicular, 

Posterior  stemo-clavicular. 

Inter-clavicular, 

Costo-clavicular  {rhomb<nd\ 

Interarticular  fibro-cartilage, 
Two  synovial  membranes. 

The  anterior  sterno-davicular  ligament  is  a  broad  ligamentous 
layer,  extending  obliquely  downwards  and  forwards,  and  covering  the 
anterior  aspect  of  the  articulation.  This  ligament  is  in  relation  by  its 
anterior  surface  with  the  integument  and  with  the  sternal  origin  of  the 
stemo-mastoid  muscle  ;  and  behind  with  the  interarticular  fibro-carti- 
lage  and  synovial  membranes. 

The  posterior  stemo-davicular  ligament  is  a  broad  fesciculus,  cover- 
ing the  posterior  surface  of  the  articulation.  It  is  in  relation  by  its 
anterior  surface  with  the  interarticular  fibro-cartilage  and  synovial 
membranes,  and  behind  with  the  stemo-hyoid  muscle. 

The  two  ligaments  are  continuous  at  the  upper  and  lower  part  of 
the  articulation,  so  as  to  form  a  complete  capsule  around  the  joint 

The  inter-davicular  ligament  is  a  cord^like  band  which  crosses  from 
the  extremity  of  one  clavicle  to  the  other,  and  is  closely  connected 
with  the  upper  border  of  the  sternum.  It  is  separated  by  areolar 
tissue  from  the  stemo-thyroid  muscles. 

The  eosto-davicular  Ugament  (rhoirdxnd)  is  a  thick  fasciculus  of 
fibres,  connecting  the  sternal  extremity  of  the  clavicle  with  the  cartilage 
of  the  first  rib.  It  is  situated  obHquely  between  the  rib  and  the 
under  sur&ce  of  the  clavicle.  It  is  in  relation  in  front  with  the  tendon 
of  origin  of  the  subclavius  muscle,  and  behind  with  the  subclavian 
rein. 

Actiona, — ^The  movements  of  the  stemo-clavicular  articulation,  are  a 
gliding  movement  of  the  fibro-cartilage  with  the  clavicle  upon  the  arti- 
cular surface  of  the  sternum  in  the  directions  forwards,  backwards,  up- 
wards, and  downwards  ;  and  drcumditcHon,  This  articulation  is  the 
eentre  of  the  movements  of  the  shoulder. 

It  is  the  mpture  of  the  rhomboid  ligament  in  dislocation  of  the  ster^ 
nal  end  of  the  clavicle  tha^  gives  rise  to  the  defomiity  peculiar  to  this 
accident. 

The  interarticular  fibro-cartilage  is  nearly  circular  in  form,  and 
thicker  at  the  edges  than  in  the  centre.  It  is  attached  above  to  the 
clavicle  ;  below  to  the  cartilage  of  the  first  rib  ;  and  throughout  the 
rest  of  its  circumference  to  the  anterior  and  posterior  stemo-clavicular 


BgunenU ;  it  diTidei  ths  joint  into  two  cavitiea,  which  are  lined  by 
iutiaiit  ^moviat  manbraiut.  Tbia  cartila^  is  aometimei  pierced  thiongh 
it*  centre,  and  Dot  nn&eqaeDtly  deficient,  to  a  greater  or  leu  extent, 
in  it!  lower  put. 


2.  Soapalo-darjicuiar  Articulatioa. — The  ligamenti  of  the  Bc^mlai 
end  of  ^e  cbricle  ue,  the 

Superiar  Bcromio-cUvicDlar, 
Inferior  Bcromio<daTicDlar, 
Coraco-claiicuUr  [trapmoid  and  amoid), 
Interarticalai  dbro-cutilBge, 
Two  ajnoirial  membmnea. 


Tho  nipenar  acromiiHilavicalar  ligamaii  is  a,  moderately  thick  plane 
of  «uperi[nposed  fibrei  passing  between  the  eiUemity  of  the  claTide 
and  the  acromion,  upon  the  upper  suclace  of  the  jainL 


■aUar  liffa,at     . 

upon  the  under  surbce-  These  two  ligaments  are  contdauous  with 
each  other  in  front  and  behind,  nnd  form  a  complete  capsule  araond 
the  joint. 

The  Baraca-cUnnailar  ^ffamenl  (trapezoid,  oonoU)  is  a  thick  6sci- 
enlna  of  ligunenCoug  bbree,  paaeing  obUqnelj  between  the  base  of  the 
eoraeoid  pioceas  and  the  nndei  suiface  oi  the  clavicle,  and  holding  the 
end  of  the  clavicle  in  finn  connection  with  the  scapula.  Whoi  seen 
fi-om  be/ore,  it  has  a  quadrilateial  fonn  :  hence  it  is  named  irapexoid ; 
and,  examined  from  Miiad,  it  has  a  triangular  fonn,  the  base  being 
□pwards  ;  hence  another  name,  conotd. 

The  tnterarUeaiar  J3iro-eartilage  is  often  indisdnct,  fonn  having 
*  He  LigiuacDts  of  Ihe  BCerno-dlaviCQlar  and  coito-stemitj  vticolatioos.    1. 

>  view  b;  the  reiDOrtl  of  the  snterHt 
r  coiu-uenHl  liguieat*  of  the  Snt 


•HK   SCAPULA.  137 

partial  eonnectioni  with  ths  fibro-cartilaglnou*  HiTfiuOT  of  the  two 
bones  between  wbich  it  is  placed,  and  not  anfret^ienlly  abeent. 
WheD  panial,  il  occnpiea  tbe  npper  pait  of  the  articnlaUoii.  The 
^/noBial  meminua  are  Tei?  delicate.  There  u,  of  conno,  but  one, 
when  the  fibio-cardlage  ia  incomplete. 

Fig.  »4.' 


Atlioiu. — The  aciomio-claiicnlar  articulation  admita  of  two  nore- 
menta,  the  gliding  of  llie  Bnr&cca  upon  each  other  ;  and  the  rotofKUt  of 
(he  acapnia,  upon  the  eiUemil;  of  the  claricle. 

3.  The  Frqpar  ligammta  of  the  Scapuia  are  tbe 
Coraco-acromial, 
Tranavene. 

The  coraco-acromial  ligament  ii  a  brood  and  thick  trifljignlar  band, 
which  forma  a  protecting  arch  over  the  ahoulder  joint  It  la  attached  ' 
b;  ita  apei  lo  the  point  of  the  acromion  pToceaa,  and  b;  ita  base  to  the 
axtamal  border  of  tbe  coiacoid  (Hnccaa  ita  whole  length.  This  ligament 
il  ts  ntatiim  aboTO  with  tbe  under  aurface  of  the  deltoid  muscle  ;  and 
below  with  the  tendon  of  the  aupn-apinatos  muscle,  a  bursa  mocosa 
being  pHially  inlerpoied. 

"  Tlie  linmentfl  of  (he  acspuLB  and  ahoulder  joint.  1.  The  luperiot  acr«. 
mioHslMTicuW  ligunmt.  1.  The  nnm-davicnfar  liguncnl ;  thu  upert  of 
the  ligameat  ia  nam«d  OapuoLd,  s.  The  coraco-BcromiiJ  ]i^&nieiit^  4.  The 
tnuuferao    ligament,      fi.  The    CBfiiuiu    ligament,      5.  The    ean^^o-huinenL 


Th«  tranverm  or  coraeoid  t^ament  U  *  narrow  bat  atrmg  &BciGiilu 

wliieh  cTDHea  the  Dolch  In  the  vpper  border  of  the  scapala,  front  the 

baM  of  tfae  coraeoidproceu,  and  converta  it 

FIf.  SI.'         into   a   fbiamea.      The   Bapm-icapalar  nerre 

pUKi  through  thii  fDmnen. 

4.  Shotilder  Joint.  —  The    acBfialo-hiuiienl 

articulation  i>  an  enaithroalt,  or  ball  and  aocket 

joial — itt  ligamenta  are,  the 

CapHnlar, 

CotBcn-hmneral, 

Otenoid. 

The  w^mfar  Ugamtitt  cDrnpletely  encjnlei 

the  ardculating  b^  of  the  waputa  and  dte 

head  of  the  humenu,  and  a  attached  to  the 

neck  of  each  bone.     It  ia  thick  above,  where 

reiislance  i>  most  required,  and  ia    alrenglh- 

ened    by  the    tendona  of  the  anpra-apinatus, 

inrra-apinatua,  teres  minoi,  and  aubecapulariB 

muulei :    below  it  ia  thin   and  loose.       The 

captiile  ia  incomplete  at  the  point  of  contact 

with  the  tendona,  so   that  the;  obtain  npon 

their  inner  aoi&ce  a  corering  of  synovial  mem- 

The  coTOm-lamend  ligamgid  ia  a  broad 
band  which  deacenda  obliquely  oatwaida  lioiB 
the  botdei  of  the  concoid  process  to  the  greater 
tuberoBityoftheiiunienii,ftnd  serves  to  strength- 
en the  superior  and  anterior  part  of  the  capso- 
lar  ligHment. 

The  glen/>id  ligaaait  ia  the  priarooid  band  of 
libro-cartilage,  which  ia  attached  around  the 
roaimn  of  the  glenoid  cavity  for  the  purpoMB 
of  protecting  ita  edges,  and  deepening  ita  cavity.  It  divides  supe- 
riorly into  two  slips  which  are  continuous  with  the  long  tendon  of  the 
biceps  ;  hence  the  Ugament  is  frequently  deacribed  as  being  formed 
by  the  splitting  of  that  tendon.  The  oiiity  of  the  articuIatioD  is 
tiBversed  by  the  long  tendon  of  the  bic«pa,  which  is  encloaed  in  a 
aheath  of  aynovial  membrane  in  its  patsage  throngh  the  joint. 

The  gynofJial  memhraTte  of  the  ahonlder  joint  ia  very  extenaive  ;  it 
communicates  anteriorly  through  an  opening  in  the  capsular  ligament 
with  a  large  bursal  sac,  which  lines  the  under  sur&ce  of  the  tendon  of 
the  subscapularis  muscle.  Superiorly,  it  frequently  commiinicatcB 
ihrongh  another  opening  in  the  capsular  ligament  with  a  bursal  mc 

■  Ad  internsJ  view  cS  the  L^tlIleDt■  of  the  elbow  joint.  ].  The  aiiteTicr 
^nment.  3.  The  inlemsl  latml  ligament.  3,  The  orbimlai  ligament.  4. 
^e  obllqufl  ligsment.  0.  The  ioCerDsseous  ligsmeat.  0.  Tha  ijitemsJ  con- 
drle  of  the  humenu,  which  concesls  the  pMloior  ligament. 
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beloDging  to  the  infta-apiimtiu  moBcle  ;  and  it  moremer  fonng  a 
BheatD  around  that  poitioc  of  the  teudoB  of  the  bic«pg,  which  ie  in- 
cluded wllllin  ihe  joint. 

The  mnaclea  immediately  Bamandlng  the  shoulder  joiut  are  the 
Bubwapularis,  sapra-epinatns,  infiB-BpiiiatiiB,  teres  minor,  long  head 
of  the  triceps  and  deltoid ;  the  long  tendon  of  the  biceps  is  within 
the  capsidar  iigamont. 

AelioBi. — The  shoulder  joint  it  capable  of 
ereiy  variety  of  motion,    rii.   of  movement  Fig.  M.* 

forwards  and  backwards,  of  abduction  and  ad- 
duction, of  circumduction  and  rotation. 

6.  Elbow  Jiml. — The  elbow  is  a  ginglymoid 
articulation  ;  its  ligaments  are  /our  in  num- 
ber,— 

Anterior, 
Posterior, 
Internal  lateral. 
External  lateral. 

The  anterior  lipament  is  a  broad  and  thin  r 
membianoua  layer,  descending  from  the  an- 
terior surface  of  the  humerus,  immediately 
above  the  joist,  to  the  coronoid  proceu  of 
the  ulna  and  orbicular  ligament.  On  each 
side  it  is  connected  witb  the  laleial  ligsmenti. 
It  is  composed  of  iibres  which  pase  in  thice 
distent  directions,  vertical,  transverse,  and 
oblique,  the  latter  being  extended  from  within 
DDtwords  to  the  orbicular  ligament,  into  which 
they  are  attached  inferioriy.  This  ligament  is 
covered  in  by  the  brocbiolia  anticns  muscle. 

The  posterior  ligamffjU  is  a  broad  and  loose 
layer  passing  between  the  posterior  surbce  of 
tlie  humems  and  the  anterior  surface  of  the 
base  of  the  olecranon,  and  connected  at  each 
side  with  the  lateral  hgaments.  It  is  covered 
in  by  the  tendon  of  the  triceps. 

The  iatenad  lateral  ligament  is  a  thicli  tri- 
angular layer,  attached  above,  by  its  apei,  to 
the  intemid  condyle  of  the  humerus  ;  and  be- 
low, by  its  expanded  border,  to  the  margin  of  the  greater  ugmoid 
(mvity  of  the  nlno,  extending  from  the  coronoid  process  to  the  oiecra- 


erior   exlrflnitr  of  tbe  orbicular  LigsmE 
leolna.     7-  Thf  anterior  lipimf-'   
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The  internal  lateral  ligament  is  in  relation  posteiioilj  with  the  ulnar 
nerve. 

The  external  lateral  ligament  is  a  strong  and  narrow  band,  which  de- 
scends from  the  exteraial  condyle  of  the  humerus,  to  be  inserted  into 
the  orbicular  ligament,  and  into  the  ridge  on  the  ulna,  with  which  the 
posterior  part  of  the  latter  ligament  is  connected.  This  ligament  is 
closely  united  with  the  tendon  of  origin  of  the  supinator  brevis 
muscle. 

The  aytumal  membrane  is  extenrive,  and  is  reflected  from  the  carti- 
laginous surfiEu^s  of  the  bones  upon  the  inner  surfikce  of  the  ligaments. 
It  surrounds  inferiorly  the  head  of  the  radius,  and  forms  an  articulat- 
ing sac  between  it  and  the  lesser  sigmoid  notch. 

The  muscles  immediately  surrounding,  and  in  contact  with,  the 
elbow  joint,  are  in  fronts  the  biachialis  anticus  ;  to  the  inner  nde^  the 
pronator  radii  teres,  flexor  sublimis  digitorum,  and  flexor  carpi  ulnaiis ; 
externally,  the  extensor  carpi  radudis  brevior,  extensor  communis 
digitorum,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis ;  and 
behind,  the  triceps. 

Actions, — ^The  movements  of  the  elbow  joint  axe/lexion  and  extension^ 
which  are  performed  with  remarkable  precision.  The  extent  to  which 
these  movements  are  capable  of  being  effected,  is  limited,  in  front  by 
the  coronoid  process,  and  behind  by  the  olecranon. 

6.  The  Radichtdnar  Artietdation. — The  radius  and  ulnar  are  firmly 
held  together  by  ligaments  which  are  connected  with  both  extremities 
of  the  bones,  and  with  the  shaft ;  they  are,  the 

Orbicular,  Anterior  inferior. 

Oblique,  Posterior  inferior. 

Interosseous,  Interarticular  fibro-cartilage. 

The  orbictdar  lament  (afmtdar,  coronary)  is  a  firm  band  several 
lines  in  breadth,  which  surrounds  the  head  of  the  radius,  and  is  attach- 
ed by  each  end  to  the  extremities  of  the  lesser  sigmoid  cavity.  It  is 
strongest  behind  where  it  receives  the  external  lateral  ligament,  and  is 
lined  on  its  inner  sar&ce  by  a  reflection  of  the  synovial  membrane  of 
the  elbow  joint. 

The  rupture  of  this  ligament  permits  of  the  dislocation  of  the  head 
of  the  radius. 

The  otlique  ligament  (called  also  ligamentum  teres  in  contradistinc- 
tion fixim  the  interosseous  ligament)  is  a  narrow  slip  of  ligamentous 
fibres,  descending  obliquely  from  the  base  of  the  coronoid  process  of 
the  ulna  to  the  inner  side  of  the  radius,  a  little  below  its  tuberosity. 

The  interosseous  ligament  is  a  broad  and  thin  plane  of  aponeorotic 
fibres  passing  obliquely  downwards  from  the  sharp  ridge  on  the  radius 
to  that  on  the  ulna.  It  is  deficient  superiorly,  is  broader  in  the  middle 
than  at  each  extremity,  and  is  perforated  at  its  lower  part  for  the  pas- 
sage of  the  anterior  interosseous  artery.  The  posterior  interosseous 
artery  passes  backwards  between  the  oblique  ligament  and  the  upper 
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border  of  the  interosseoiu  ligament.  ThiB  ligament  affords  an  exten- 
sive snr£Ewe  for  the  attachment  of  muscles. 

The  interosseous  ligament  is  in  relctUon,  m  front,  with  the  flexor 
profundus  digitorum,  iJbe  flexor  longus  poUicis,  and  pronator  quadratus 
muscle,  and  with  the  anterior  interosseous  artery  and  nerre  ;  and  6e- 
imd  with  the  supinator  brevis,  extensor  ossis  metacarpi  poUicis,  ex- 
tensor primi  intemodii  pollicis,  extensor  secundi  intemodli  pollicis,  and 
extensor  indicis  muscle,  and  near  the  wrist  with  the  anterior  inter- 
osseous artery  and  posterior  interosseous  nerve. 

The  anterior  ir^erior  Ugameni  is  a  thin  fiuciculus  of  fibres,  passing 
transversely  between  the  radius  and  ulna. 

The  posterior  m/erior  ligament  is  also  thin  and  loose,  and  has  the 
same  disposition  on  the  posterior  sur&ce  of  the  articulation. 

The  tnterarOcular,  or  trianffular  fibro-cartHage,  acts  the  part  of  a 
ligament  between  the  lower  extremities  of  the  radius  and  ulna.  It  is 
attached  by  its  apex  to  a  depression  on  the  inner  sur£ace  of  the  styloid 
process  of  the  ulna,  and  by  its  base  to  the  edge  of  the  radius.  This 
fibro-cartilage  is  lined  upon  its  upper  snr&ce  by  a  synovial  membrane, 
which  forms  a  duplicature  between  the  radius  and  ulna,  and  is  called 
the  membrana  saod/ormis.  By  its  lower  surfiu;e  it  enters  into  the  ar- 
ticulation of  the  wrist-joint 

Actions. — The  movements  taking  place  between  the  radius  and  the 
ulna  are,  the  rotation  of  the  former  upon  the  latter  ;  rotation  forwards 
being  termed  pronation,  and  rotation  backwards  supination.  In  these 
movements  the  head  of  the  radius  turns  upon  its  own  axis,  within  the 
orbicular  ligament  and  the  lesser  sigmoid  notch  of  the  ulna ;  while 
inferiorly  tibe  radius  presents  a  concavity  which  moves  upon  the 
rounded  head  of  the  ulna.  The  movements  of  the  radius  are  chiefly 
limited  by  the  anterior  and  posterior  inferior  ligaments,  hence  these 
are  not  unfirequently  ruptured  in  great  muscular  efforts. 

7.  Wrist  Joint — The  wrist  is  a  ginglymoid  articulation  ;  the  arti- 
cular sur&ces  entering  into  its  formation  being  the  radius  and  under 
surfece  of  the  triangular  fibro-cartilage  above,  and  the  rounded  surfiu^es 
of  the  scaphoid,  semilunar,  and  cuneiform  bone  below  ;  its  ligaments 
are  four  in  number, — 

Anterior,  Internal  lateral. 

Posterior,  External  lateral. 

The  anterior  ligament  is  a  broad  and  membranous  layer  consisting 
of  three  fasciculi,  which  pass  between  the  lower  part  of  the  radius,  and 
the  scaphoid,  semilunar,  and  cimeifonn  bone. 

The  posterior  ligament,  also  thin  and  loose,  passes  between  the 
posterior  surfiEice  of  ihe  radius,  and  the  posterior  surfiice  of  the  semilunar 
and  cuneiform  bone. 

The  internal  lateral  ligament  extends  firom  the  styloid  process  of  the 
ulna  to  the  cuneiform  and  pisiform  bone. 

The  external  lateral  ligament  is  attached  by  one  extremity  to  the 
styloid  process  of  the  radius,  and  by  the  other  to  the  side  of  the  sea- 
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phoid  bone.  Thendial  arteijr  ruti  db  thii  Uguaentu  it  paiMB  buk- 
wardi  to  the  fint  melwarpal  apace. 

The  lymmai  nembraiu  of  the  wriit  joint  1ine>  the  under  laxtane  of 
the  ndiiii  and  interuticular  cartilage  aboTe,  and  the  fint  nw  of  biHtei 
of  the  cupua  below. 

_,     ^_  _  The   relatimu  of  the    wmt 

joint  are  the  fleiOT  utd  eilen- 


tiooB  the  articular  surfoce*  glide 
npoD  each  other. 

G.  Artic^alioia  between  lie 
Oujial  £oM«^TheBe  are  am- 
phi-anhrodial  joints,  with  the 
exception  of  the  conjamed  head 
of  tbe  ot  magntmi  and  uaci- 
fbnne,  which  ia  received  into  a 
cap  formed  by  the  ecaphoid, 
aemiluiiar,  and  cuneiform  hone, 
and  conatitutea  an  eiuTthiDau. 
The  ligaments  are, 

Doraal, 

Inlenieaeous  fihro-cartilage. 

The    donal    liguTiienlt    are 


Uguuut.  J.  la  inteni«l  iKtenl  ligament,  fl.  The  pilmw  Ugimenti  of  the 
cbrpiu.  7-  The  Dififonn  bone,  with  itfl  li^uueDti.  9,  The  U^amtntB  cod- 
Decdog  the  ■ecoDd  ran^  of  nrpai  bon«9  ^siltl  lilt  mttAcupAl,  mil  the  meta- 
arpo]  with  each  oth«r.     g.  The  capiular  ligaEDent  of  the  cupo-mFtflrarpB]  mr- 

HtieuLjitioD  at  the  thumb.      It.  One  ef  ?ae  literal  ligamenti  of  that  articu- 
n-phtdftogeal  artieulation  of 

the  correnpondiiig  UgwDenl^ 

LCarpBl  btmei  of  the  indei  aud  middle  fiagen ;  the  ujue  liga- 
wecn  the  other  flngere.  Ifi  Anterior  and  one  lateral  liga- 
angeal  articuUtion  of  the  thumb.  l6.  Anterior  and  lateral 
phalangeal  aiticulatiDDi  of  the  inda  finger ;  the  anterior 
loied  in  the  other  flngera. 
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transTersely  and  losgitudinaUy  from  bone  to  bone,  upon  the  dorsal 
surface  of  the  carpus. 

The  palmar  ligaments  are  fsisciculi  of  the  same  kind,  but  stronger 
than  the  dorsal,  having  the  like  disposition  upon  the  palmar  surfitce. 

The  interotseom  ligaments  are  fibro-cartilaginous  lamellee  situated 
between  the  adjoining  bones  in  each  range :  in  the  upper  range  they 
close  the  upper  part  of  the  spaces  between  the  scaphoid,  semilunar,  and 
cundform  bones ;  in  the  lower  range  they  are  stronger  than  in  the  upper, 
and  connect  the  os  magnum  on  the  one  side  to  the  unciforme,  on  the 
other  to  the  trapezoides,  and  leave  intervals  through  which  the  synovial 
membrane  is  continued  to  the  bases  of  the  metacarpal  bones. 

The  anterior  annular  ligament  is  a  firm  ligamentous  band,  which 
connects  the  bones  of  the  two  sides  of  the  carpus.  It  is  attached  by 
one  extremity  to  the  trapezium  and  scaphoid,  and  by  the  other  to  the 
unciform  process  of  the  unciforme  and  the  base  of  the  pisiform  bone, 
and  forms  an  arch  over  the  anterior  sur£Eu:e  of  the  carpus,  beneath 
which  the  tendons  of  the  long  flexors  and  the  median  nerve  pass  into 
the  palm  of  the  hand. 

The  articulation  of  the  pisiform  bone  with  the  cuneiform,  is  pro- 
vided with  a  distinct  synovial  membrane,  which  is  protected  by  fausci- 
culi  of  ligamentous  fibres,  forming  a  kind  of  capsule  around  the  joint ; 
they  are  inserted  into  the  cuneiforme,  unciforme,  and  base  of  the 
metacarpal  bone  of  the  little  finger. 

Synovial  Membranes, — ^There  are  jvee  synovial  membranes  entering 
into  the  composition  of  the  articulations  of  the  carpus : — 

The  fir^  is  situated  between  the  lower  end  of  the  ulna  and  the  in- 
terarticular  fibro-cartilage ;  it  is  called  sacdformy  from  forming  a 
sacculus  between  the  lateral  articulation  of  the  ulna  with  the  radius. 

The  second  is  situated  between  the  lower  surface  of  the  radius  and 
interarticular  fibro-cartilage  abome^  and  the  first  range  of  bones  of  t|ie 
carpus  hdov3. 

The  Udrd  is  the  most  extensive  of  the  synovial  membranes  of  the 
wrist ;  it  is  situated  between  the  two  rows  of  carpal  bones,  and  passes 
between  the  bones  of  the  second  range,  to  invest  ^e  carpal  extremities 
of  the  four  metacarpal  bones  of  the  fingers. 

The  fourth  is  the  synovial  membrane  of  the  articulation  of  the  me- 
tacarpal bone  of  the  thumb  with  the  trapezium. 

The,/S/%  is  situated  between  the  pisiform  and  cuneiform  bone. 

Actions, — Very  little  movement  exists  between  the  bones  in  each 
range,  but  more  is  permitted  between  the  two  ranges.  The  motions 
in  the  latter  situation  are  those  of  flexion  and  extension. 

9.  The  Carpo-metacarpal  Articulations. — The  second  row  of  bones 
of  the  carpus  articulates  with  the  metacarpal  bones  of  the  four  fingers 
by  dorsal  and  palmar  ligaments ;  and  the  metacarpal  bone  of  the 
thumb  with  the  trapezium  by  a  true  capsular  ligament.  There  is  also 
in  the  carpo-metacarpal  articulation  a  thin  interosseous  band  which 
passes  from  the  ulnar  edge  of  the  os  magnum  to  the  line  of  junction 
between  the  third  and  fourth  metacarpal  bones. 
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The  donal  ligameHts  are  strong  fescicnli  which  pass  firom  the  second 
range  of  carpal  to  the  metacazpal  bones. 

The  palmar  UgamenU  are  thin  fiudculi  arranged  npoa  the  same 
phm  on  the  pahnar  surfiioe. 

The  synovial  membronie  is  a  continuation  of  the  great  synoTial 
membrane  of  the  two  rows  of  carpal  bones. 

The  oaptular  ligament  of  the  thumb  is  one  of  the  three  true  capsular 
ligaments  of  the  skeleton ;  the  other  two  being  the  shoulder-joint  and 
hip- joint     The  articulation  has  a  proper  synovial  membrane* 


The  metacarpal  bones  of  the  four  fingers  are  firmly  connected  at 
their  bases  by  means  of  dorsal  and  palmar  ligaments,  which  extend 
transversely  from  one  bone  to  the  other,  and  by  interosseous  ligaments 
which  pass  between  their  contiguous  surjbces.     Their  lateral  articular 

*  A  diagram  shewing  the  dijrooeition  of  the  five  synovial  membranes  of 
the  wrist  joint.  1.  The  sacciform  membrane.  8.  The  second  synovial 
membrane.  3,  3.  The  third,  or  large  synovial  membrane.  4.  The  synovial 
membrane  between  the  pisiform  bone  and  the  cuneiforme.  5.  The  synovial 
membrane  of 'the  metacupal  articulation  of  the  thumb.  6.  The  lower  ^[tre- 
mity  of  the  radius.  7*  Ine  lower  extremity  of  the  ulna.  8.  The  interarti- 
cular  fibro-cartilage.  iS.  The  scaphoid  bone.  L.  The  semilunare.  C.  The 
cuneiforme;  the  interosseous  ligaments  are  seen  passing  between  theae 
three  bones  and  separating  the  articulation  of  the  wrist  (S)  from  the  articula- 
tion of  the  carpal  bones  (3).  P.  The  pisiforme.  T.  The  trapeiium.  Ts.  The 
trapecoides.  M.  The  os  magnum.  U.  The  undforme;  mterosseous  liga- 
ments are  seen  connecting  the  os  magnum  with  the  trapeaoides  and  uad- 
forme.  9.  The  base  of  the  metacarpal  bone  of  the  thumb.  10,  10.  The 
of  the  other  metacarpal  bones. 
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facets  are  lined  by  a  reflection  of  the  great  gynovial  membrane  of  the 
two  rows  of  carpal  bones. 

Actions. — The  movements  of  the  metacarpal  on  the  carpal  bones  are 
restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception  of 
the  articulation  of  the  metacarpal  bone  of  the  thmnb  with  the  trape- 
zimn.  In  the  latter  articulation,  the  movements  aie^Jleanon,  extension^ 
adduction^  abduction,  and  circumduction. 

10.  Metaoarpo' phalangeal  Artieulaiion.  —  The  metacarpo-phalan- 
geal  articulation  is  a  ginglymoid  joint:  its  ligaments  are  four  in 
number,— 

Anterior, 
Two  lateral. 
Transverse. 

The  anterior  ligaments  are  thick  and  fibro-cartilaginous,  and  form 
part  of  the  articulating  surface  of  the  joints.  They  are  grooved  ex- 
ternally for  the  lodgment  of  the  flexor  tendons,  and  by  their  internal 
aspect  form  part  of  the  articular  sur&ce  for  the  head  of  the  metacarpal 
bone. 

The  lateral  ligaments  are  strong  narrow  fasciculi,  holding  the  bones 
tc^ther  at  each  side. 

The  tranaverge  ligaments  are  strong  ligamentous  bands  passing  be- 
tween the  anterior  ligaments,  and  connecting  together  the  heads  of 
the  metacarpal  bones  of  the  four  fingers. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers 
takes  the  place  of  a  posterior  ligament. 

Actions. — This  articulation  admits  of  movement  in  four  different 
directions,  viz.  of  flexkm,  extension,  adduction,  and  abduction,  the  two 
latter  being  limited  to  a  small  extent.  It  is  also  capable  of  circum- 
duction* 

11.  Articulation  of  the  Phalanges. — These  articulations  are  gingly- 
moid joints :  they  are  formed  by  three  ligaments. 

Anterior, 
Two  lateral. 

The  anterior  ligament  is  firm  and  fibro-cartilaginous,  and  forms  part 
of  the  articular  sur&ce  for  the  head  of  the  phalanges.  Externally  it  is 
grooved  for  the  reception  of  the  flexor  tendons. 

The  lateral  laments  are  very  strong ;  they  are  the  principal  bond 
of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of  a 
posterior  ligament. 

Actions. — The  movements  of  the  phalangeal  joints  are  ^flexion  and 
eatension,  these  movements  being  more  extensive  between  the  first  and 
second  phalanges  than  between  the  second  and  third. 

In  connection  with  the  phalanges  it  may  be  proper  to  examine  cer- 
tain fibrous  bands  termed  iheca  or  vaginal  ligaments,  which  serve  to 
retain  the  tendons  of  the  flexor  muscles  in  their  position  upon  the  flat 
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mirfiue  of  their  bones.  Theae  fibrous  bands  are  attacbed  at  each  side 
to  the  lateral  margins  of  the  phalanges ;  they  are  thick  in  the  inter- 
spaces of  the  joints,  thin  where  the  tendons  lie  npon  the  joints,  and 
they  are  lined  upon  their  inner  sor&ce  by  synovial  membrane. 


LIOAMXNTS  OP  THB  LOWXR  XXTRBMITY. 

The  ligaments  of  the  lower  extremity,  like  those  of  the  upper,  may 
be  arranged  in  the  order  of  the  joints  to  which  they  belong ;  these 
are,  the 

1.  Hip  joint. 

2.  Knee  joint. 

3.  Articvdation  between  the  tibia  and  fibnla. 

4.  Ankle  joint. 

6.  Articulation  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulation. 

7.  Metatarso-phalangeal  articulation. 

8.  Articulation  of  the  phalanges. 

1.  H^  Joint — The  articulation  of  the  head  of  the  femur  with  the 
acetabulum  constitutes  an  enarthrosis,  or  ball  and  socket  joint.  The 
articular  sur£EU%s  are  the  cup-shaped  cavity  of  the  acetabulum  and  the 
rounded  head  of  the  femur ;  the  ligaments  are  Jfive  in  number,  viz. 

Capsular,  Cotyloid, 

Ilio-feraoral,  Transverse. 

Teres, 

The  capsular  ligament  (fig.  61,  8)  is  a  strong  ligamentous  capsule, 
embracing  the  acetabulum  superiorly,  and  inferiorly  the  neck  of  the 
femur,  and  connecting  the  two  bones  firmly  together.  It  is  much 
thicker  upon  the  upper  part  of  the  joint,  where  more  resistance  is 
required,  than  upon  the  under  part,  and  extends  £Eirther  upon  the 
neck  of  the  femur  on  the  anterior  and  superior  than  on  the  posterior 
and  inferior  side,  being  attached  to  the  intertrochanteric  line  in  front, 
to  the  base  of  the  great  trochanter  above,  and  to  the  middle  of  the 
neck  of  the  femur  behind. 

The  ilio-femoral  ligament  (fig.  61,  9)  is  an  accessory  and  radiating 
band,  which  descends  obliquely  firom  the  anterior  inferior  spinous  pro- 
cess of  the  ilium  to  the  anterior  intertrochanteric  line,  and  strengthens 
the  anterior  portion  of  the  capsular  ligament. 

The  ligaTnentum  teres  (fig.  62,  7))  triangular  in  shape  is  attached 
by  a  round  apex  to  the  depression  just  below  the  middle  of  the 
head  of  the  femur,  and  by  its  base,  which  divides  into  two  fiiscicoli, 
into  the  borders  of  the  notch  of  the  acetabulum.  It  is  formed  by  a 
fasciculus  of  fibres,  of  variable  size,  surrounded  by  synovial  membrane ; 
sometimes  the  synovial  membrane  alone  exists,  or  the  ligament  is 
wholly  absent. 
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The  cotyloid  ligament  (fig.  62,  6)  is  a  prismoid  cord  of  fibro-car- 
tUage,  attached  around  the  margin  of  the  acetabulum,  and  serving  to 
deepen  that  cavity  and  protect  its  edges.  It  is  much  thicker  upon  the 
upper  and  posterior  border  of  the  acetabulum  than  in  front,  and  consists 
of  fibres  which  arise  from  the  whole  circumference  of  the  brim,  and 
interlace  with  each  other  at  acute  angles. 

The  transverse  liffament  is  a  strong  fasiculus  of  ligamentous  fibres, 
continuous  with  the  cotyloid  ligament,  and  extended  across  the  notch 
in  the  acetabulum.  It  converts  the  notch  into  a  foramen,  through 
which  the  articular  branches  of  the  internal  drcumfiex  and  obturator 
arteries  enter  the  joint. 

The  fossa  at  the  bottom  of  the  acetabulum  is  filled  by  a  mass  of 
fat,  covered  by  synovial  membrane,  which  serves  as  an  elastic 
cushion  to  the  head  of  the  bone  during  its  movements.  This  was 
considered  by  Havers  as  the  synovial  gland. 

The  stfnovicU  membrane  is  extensive  ;  it  invests  the  head  of  the 
femur,  and  is  continued  around  the  ligamentmn  teres  into  the  ace- 
tabulum, whence  it  is  refiected  upon  the  inner  surface  of  the  capsular 
ligament  back  to  the  head  of  the  bone. 

The  muscles  immediately  surrounding  and  in  contact  with  the  hip- 
joint  are,  in  front,  the  psoas  and  iliacus,  which  are  separated  from  the 
capsular  ligament  by  a  large  synovial  bursa  ;  above,  the  short  head  of 
the  rectus,  and  the  gluteus  minimus  ;  behind,  the  pyriformis,  gemellus 
superior,  obturator  intemus,  gemellus  inferior,  and  quadratus  femoris  ; 
and  to  the  inner  side,  the  obturator  extemus  and  pectineus. 

Actions. — The  movements  of  the  hip-joint  are  very  extensive  ;  they 
axejleacion,  extension,  adduction,  abduction,  circumduction  and  rataUon, 

2.  Knee  Joint, — The  knee  is  a  ginglymoid  articulation  of  large  size, 
and  is  provided  with  numerous  ligaments ;  they  are  thirteen  in 
number. 

Anterior  or  ligamentum  patellae, 

Posterior  or  ligamentum  posticum  Winslowii, 

Internal  lateral. 

Two  external  lateral, 

Anterior  or  external  crucial. 

Posterior  or  internal  crucial. 

Transverse, 

Two  coronary, 

Ligamentum  mucosnm,     )  ^ 

Ligamenta  alaria,  y 

Two  semilunar  fibro-cartilages, 
Synovial  membrane* 

The  first  five  are  eaiemal  to  the  articulation ;  the  next  five  are 
internal  to  the  articulation ;  the  remaining  three  are  mere  folds  of 
synovial  membrane,  and  have  no  title  to  the  name  of  ligaments.  In 
addition  to  the  ligaments,  there  are  two  fibro-cartilages,  which  are 
sometimes  very  erroneously  considered  among  the  ligaments ;  and  a 


■jDonHl  mcmbmne,  which  it  ttill  more  unproperly  named  the  capatJar 

The  aslmor  ligamtnl,  or  ligamadam  paieUa,  is  the  proloDgatiaD  of 

the  tendon  of  the  eiteneoT  miuclet  of  the  thigh  dovuwarde  to  the 

tubercle  of  the  tibia.     It  ii,  therefore,  no  ligament ;  and,  aa  we  hare 

before  (tated,  that  the  patella  is  simplj  a  KBaiuoid  bone,  developed  in 

the  tendon  of  the  extensor  muscles  for  the 

Fig.  BS'*  defence  of  the  front  of  the  knee  joint,  the 

ligamentum  patella  has  no  title  Ifl  considcr- 

ation,  either  a*  a  ligament  of  the  knee  jomt 

01  as  a  ligament  of  the  patella. 

A  smaJl  bum  nuuxun  is  situated  be- 
tween the  Hgamentum  pstellEe,  near  its 
insertion  and  the  &ont  of  the  tibia,  and 
another  of  larger  size  is  placed  between  the 
anterior  aurface  of  lbs  patella  and  the  Saidi 
lata. 

The  poxtxrior  Ugamenl^  Ugamentum  potti- 
cum    Wm^owH,  is  a  broad   eipanaion    of 
ligamentoas  fibres  which  coTers  the  whole 
of  the  posterior  part  of  the  joint.     It  is 
diri^ble  into  two   laleraJ  portioos  which 
invest  the  condyles  of  the  femoi,  and  a 
central  portion   which   is  depressed,  and 
formed  by  the  interlacement  of  fasciculi 
passing  in  di^rent  directions.     The  atrong- 
cBt  of  these  &Bcicnli  ia  that  which  ia  de- 
rived from  the  tendon  of  the  aenu-membranosui  and  passea  obliqaelj 
upwards  and  outwards,  from  the  posterior  part  of  the  inner  tuberoatj 
of  the  tibia  to  the  external  condyle.     Other  accessory  &eciculi  an 
given  off  by  the  tendon  of  ^e  popliteus  and  by  the  beads  of  the 
gastrocnemius.      The  middle  portion  of  the  ligament  supports  the 
popliteal  artery  and  vein,  and  ia  perlbialed  by  scvenl  openings  for 
the  passage  of  branches  of  the  ozygos  articular  artery,  and  for  the 
nerves  of  the  joint. 

The  inlemal  laiaral  ligaamt  is  a  binad  and  trapezoid  lajer  of 
ligamentous  fibres,  attached  above  to  the  tubercle  on  the  internal 
condyle  of  the  femur,  and  .below  to  the  side  of  the  inner  tuberout; 
of  the  tibia.  It  is  crossed  at  its  lower  part  by  the  tendons  of  the 
inner  hamstring  from  which  it  is  separated  by  a  synovial  hum,  and  it 
covers  in  the  anterior  slip  of  the  semi-membranoaus  tendon  ajxd  the 
infenoT  jntertial  articular  artery. 
Edemal  lateral  lii/amenU, — The  long  external  lateral  ligament  is  a 
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Btrong  roiuid?d  card,  wbich  deuende  &om  tfae  poaterinr  part  of  the 
tubeicle  upon  tbe  external  condyle  of  the  femur  to  tbe  outer  part 
of  tbe  head  of  the  iibnla.  Tlie  ihort  external  lateral  ligament  ia  nn 
inegalar  bwiculuB  sitnated  behind  the  •/■     -    , 

preceding,  ariaing  from  the  external  'S- ■I- 

condyle  near  the  origin  of  tbe  head  of 
the  gasUocneminB  mnacte,  and  insetted 
into  tbe  posterior  part  of  tlie  head  of 
the  fibula.  It  is  firmly  connected  with 
the  external  aemilnnar  tibro^c^rtilage, 
and  appears  principally  intended  to  con- 
nect that  tartilage  with  the  fiinJa.  The 
long  external  lateral  ligament  is  coiered 

in  by  the  tendon  of  the  biceps,  and  has  ^ 

passing  beneath  it  the  tendun  of  origin 
of  the  popliteuB  muscle,  and  the  inferior 
external  articular  artery. 

The  true  ligaments  wUliin  tie  joint 
me  the  crudal,  transreise,  and  coro- 

Tbe  atUerwr,  or  extermd  cmaal  liga- 
tnoHl,  arises  from  the  depression  upon 
the  head  of  the  Ubia  in  &ont  of  the 

^iDotu  process,  and  passes  upwards  and  backwards  to  be  inserted 
into  the  inner  snifiice  of  tbe  outer  condyle  of  the  femur,  as  far  as  its 
posterior  border.     It  is  smaller  than  the  posterior. 

The  poslerior,  or  inttrnoi  crvcifU  Ugamaii,  arises  from  the  depres- 
sion upon  the  head  of  the  tibia,  behind  the  spinone  process,  and  passes 
upwards  and  forwards  to  be  inserted  into  the  inner  condyle  of  the 
f«nnr.      This  ligament  is  less  obhque  and  laT;ger  than  the  anterior. 

The  iransverae  ligainerU  is  a  small  slip  of  fibres  which  extends 
transversely  from  the  external  semilonar  tibro-outilage,  near  its  an- 
terior extremity,  to  the  anterior  convexity  of  Che  internal  cartilage. 

The  cDTonai^  ligament)  are  the  short  libiee  by  which  the  convex 
borders  of  the  semilunar  carUlages  are  connected  to  the  head  of  the 
tibia,  and  to  the  ligaments  surrounding  the  joint. 

The  temibatar  fibro-carHlagei  arc  two  falciform  plates  of  fibro- 
cartilage,  situated  around  the  margin  of  the  bead  of  the  tibia,  and 
serving  to  deepen  the  surface  of  articulation  for  the  condyles  of  the 
femur.  They  are  thick  along  their  convex  border,  and  thin  and  sharp 
along  the  concave  edge. 

■  A  poflterior  view  of  tbe  ligBmentB  of  the  knee-joint,     i ,  The  fsflcicuLut  of 

posterior  part  of  the  Lotcmal  lateral  ligBment.  fl.  The  long  external  IllcntI 
hgvDCDt-  7.  The  thort  cxienud  lateral  liganieDt.  s.  The  tendon  of  the 
popliteu*  muscle  cut  short-    0-  The  posterior  superior  tibio-fibular  ligament. 
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The  nltmal  wauJwiar  fibro-carlila^  fotiDa  an  ovtd  cop  far  Ac 
receptioa  of  (he  internal  condyle  ;  it  ia  conaecled  by  its  convex  bolder 
ta  the  head  of  the  tibia,  and  to  the  internal  and  posterior  ligaments, 
by  meane  of  itt  eoronarj  ligament ;  and  by  it«  two  ef  tremitiea  U 
finnly  impknted  into  the  depreuions  ia  front  and  behind  the  apinODB 
proceti.  The  aternal  aemilunar  fibro-airtilage  boand*  a  circular  fbsaa 
for  the  eitemnl  cgndyle :  it  ia  connected  hy  its  coniei  bonier  with 
the  head  of  the  tibia,  and  to  (he  extenul  and  poalerior  ligaraentK,  by 
meant  of  ita  coronary  ligament ;  by  its  two  eilremities  it  ia  in- 
■erted  into  the  depreaaiop  between  the  two  projecuons  whicb  cod- 
atitute  the  spiconsproccBS  of  the  tibia. 
ft-  ?!.•  The  two  eitremitica  of  the  eitemal 

cartila^  being;  inserted  into  the  same 
iota,  form  almoat  a  complete  drcle, 
and  the  cartilnge  being  somewhat 
broader  than  the  internal,  nearij 
covere  tiie  atticnlar  anr&ce  of  the 
tibia.  The  eilemal  lemilunar  fibro- 
cartilage  beaidea  giving  ofF  a  foaci- 
culns  from  ita  anterior  border  to  cod- 
stitute  the  tranavsrw  ligament,  ia 
'  continneui  by  some  of  ita  Gbrea  with 
the  extremity  of  the  anterior  crocial 
ligament ;  poateriarly  it  divides  into 
three  alipa  ;  one,  a  strong  cord,  a>- 
cende  obliquely  forwards  and  is  in- 
aerted  into  the  anterior  part  of  the 
inner  condyle  in  front  of  the  poste- 
rior crucial  ligament ;  another  ia  the 
tasciculus  of  inserticin  into  the  fbsaa 
of  the  spinous  process  ;  and  the  third, 
of  small  aiie,  is  continuous  with  the  posterior  part  of  the  anterior 
crucial  ligament. 

The  ligamtraum  mueotim  is  a  slender  conical  process  of  aynovial 
membrane  enclosing  a  few  hgamentoua  fibres  wliich  proceed  from  the 
transverse  ligament.  It  ia  connected,  by  its  apei,  with  the  aDterior 
part  of  the  condyloid  notch,  and  by  its  base  is  lost  in  the  mass  of  fet 
which  projects  into  (he  joint  beneath  the  patella. 

•  The  ngbt  .knee  joint  luil  open  from  the  (rant,  in  order  to  .hew  the  in- 
ternsl  bgameiiui.  i.  The  «nil.ipnou.  surftce  of  the  lowir  eitremiiy  of  the 
femur  ^[h  in  two  Mndvla;  Ihefimire  S  re.ls  upon  llie  eilemaJi  the  flgore 
»  ujion  the  internal  conSj-Ie.  a.  Tie  anterior  crurial  liaamcnt.  3.  The  p«- 
leiior  cruci^  bgament,  4.  Tlie  transyerae  ligament,  5  The  atlachment  of 
the  ligamenturamucMumi  the  re.thM  been  reraovcd.  fl.  The  internal  aemi- 
lunar  fibre  cBtil^e.  J,  The  eitmjid  flbro-cutilwe.  8.  A  iwK  of  the  lura- 
mentum  pUelLe  turned  down.  g.  The  buna,  ■itnaied  betwSi  tbe  lieai^. 
*"^ "i-if  li  'f '  ^^°^  ""^^  "''*'  ;  it  ha.  b»n  laid  open.  10,  The  SSrior 
•upenor  tibio-flbular  hgament.  u ,  The  upper  part  of  the  mtemueous  mem- 
^?°f  '^"P"^'^  »hove  thu  ■nembmne  i^  for  the  puaagt  of  the  utehor 
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The  aior  ligaaaitt  uee  t«o  fiinged  foldi  of  synoiial  membnuie, 
extending    fitHn    the    tigamerxtom 
mneoBmn,  along  the  edge*  of  the  Fig.  7a.* 

man  of  fitt  to  the  ridea  o(  the 
patelift. 

The  tynoftial  nunJtnae  of  the 
knee  joint  is  hy  far  the  most  eiten- 
Bive  in  the  skeleton.  It  invests  the 
cartilsginnus  suriaces  of  the  con- 
dyles of  the  femur,  of  the  heiul  of 
tibia,  and  of  the  inner  Bnrbce  of 

the  palella ;  it  coTen  both  mrbix»  i 

of  the  •emilmuir  lihro-cnrtUageB,  and 
ii  reflected  upon  the  cmraal  liga- 
ments, and  npon  the  inner  Eur&co 
of  the  ligaments  which  form  the  cir- 
cnnijerence  of  the  joint.  On  each 
side  of  the  palellB,  it  lines  tlie  Cen- 
dinons  aponenroseB  of  the  lastus  in- 

BJie  between  the  aitensop  tendon 

and  the  from  of  the  fcmur.      It 

abo  forma  the  folds  in  the  interior 

of  the  joint,  called  ,"  ligamentnm  mucaaum,"  and  "  ligaments  alark." 

Tbe  superior  pouch  of  the  aynovial  membmiie  i9  supported  and  raised 

during  the  moTements  of  the  limb  by  a  small  muicle,  the  taicmreui, 

vbich  ia  inserted  into  it. 

Between  the  ligamentum  ptnellse  and  the  aynovial  membrane  is  a 
considerable  maea  of  bt,  which  presses  Che  membrane  towards  the 
interior  of  the  joint,  and  occnpies  the  fossa  between  the  two  con- 
dyles. 

*  A  loQgitudiml  AcetioD  of  tbe  Left  knee  joint,  ihewina  the  nflectloiu  of  !(■ 

feuur.     S.  The  rendon  of  the  extenHor  muiclei  ^  ^e  le^.     3.  'Hie  iHLeUa. 

tiblfc-  0.  A  buru  intuited  betwHn  the  ligBmentum  pAtcUse  4nd  the  hcsd  of 
till  tibii,  J.  The  mui  of  fet  projectiiig  into  tbe  amlj  of  the  joini  below  the 
pUellft.  •  '  Tbe  sTtiovial  membiane.  8.  The  pouch  of  ■jdoviaI  membrBae 
which  aKendi  between  the  tendon  of  the  eitcDBOr  IDUkdes  of^the  leg.  and 
tbe  front  of  ihe  lower  extremity  of  the  femur,  fl.  One  of  theoHjligiiiBent*; 
the  other  bu  been  remored  ynth  the  oppoiile  secIioD.  ID.  Tbe  ligameutuin 
mucDium  left  enlirci  the  Kclioa  being  ma4e  to  iu  inner  side.  II.  The 
anterior  or  eitemal  crucial  ligiment.  H.  The  poiterior  ligiment.  The 
■chcoie  of  tbe  ^piorial  mcmbruie,  which  is  here  presented  to  the  HtudeoL, 
la  diToled  of  an  unnecessary  complicatJoni.  It  ma;  be  traced  from  the 
nccuhu  (mt  b)t  elong  the  inner  siir&ce  of  the  patella ;  then  ever  the  adipose  ' 
mas  (7J  from  which  II  throws  off  the  mucoua  linrpent  (10) ;  then  over  the 
bead  ta  the  tibia,  fomiiiig  ■  ibeath  to  the  cnjciu  ligaments ;  then  upwardi 
■long  tbe  poaterior  Ugament  and  condyles  of  Ihe  femur,  to  the  sscculua  whence 
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Besides  the  proper  ligaments  of  the  articulation,  the  joint  is  pro- 
tected on  its  anterior  part  by  the  fisucia  lata,  which  is  thicker  upon  the 
outer  than  upon  the  inner  side,  by  a  tendinous  expansion  ^m  the 
vastus  intemus,  and  by  some  scattered  ligamentous  fibres  which  aie 
inserted  into  the  sides  of  the  patella. 

Actions. — ^The  knee-joint  is  one  of  the  strongest  of  the  articulations 
of  the  body,  while  at  the  same  time  it  admits  of  the  most  perfect  de- 
gree of  movement  in  the  directions  oijlexion  and  eait&tsiffn.  During 
flexion  the  articular  surface  of  the  tibia  glides  forward  on  the  condyles 
of  the  femur,  the  lateral  ligaments,  the  posterior,  and  the  crucial  liga- 
ments are  relaxed,  while  the  ligamentum  patellae  being  put  upon  the 
stretch,  serves  to  press  the  adipose  mass  into  the  vacuity  formed  in  the 
front  of  the  joint.  In  extension  all  the  ligaments  are  put  upon  the 
stretch  with  the  exception  of  the  ligamentum  patellae.  When  the 
knee  is  semi-flexed,  a  partial  degree  of  rotation  is  permitted. 

3.  Articulation  betteeen  the  Tibia  and  Filnda.  — The  tibia  and 
fibula  are  held  firmly  connected  by  means  of  seven  ligaments,  viz. 

Anterior,  ^   y^ 
T»    A.    '       t  aoove. 
Postenor,  S 

Interosseous  membrane. 
Interosseous  inferior. 

Anterior,  >,   j^^ 
Posterior,  S 
Transverse. 

The  anterior  superior  ligament  is  a  strong  fiisciculus  of  parallel 
fibres  passing  obliquely  downwards  and  outwards  from  the  inner 
tuberosity  of  the  tibia,  to  the  anterior  surface  of  the  head  of  the 
fibula. 

The  postenor  superior  Ugament  is  disposed  in  a  similar  manner 
upon  the  posterior  surface  of  the  joint. 

Within  the  articulation  there  is  a  distinct  synoviai  memhrane  which 
is  sometimes  continuous  with  that  of  the  knee-joint. 

The  interosseous  membrane  or  superior  interosseous  ligament  is  a 
broad  layer  of  aponeurotic  fibres  which  pass  obliquely  downwards  and 
outwards,  from  the  sharp  ridge  on  the  tibia,  to  the  inner  edge  of  the 
fibula  and  are  crossed  at  an  acute  angle  by  a  few  fibres  passing  in  the 
opposite  direction.  The  ligament  is  deficient  above,  leaving  a  con- 
siderable interval  between  the  bones,  through  which  the  anterior  tibial 
artery  takes  its  course  forwards  to  the  anterior  aspect  of  the  leg,  and 
near  its  lower  third  there  is  an  opening  for  the  anterior  peroneal  artery 
and  vein. 

The  interosseous  membrane  is  in  relation,  infroni^  with  the  tibialis 
anticus,  extensor  longus  digitorum,  and  extensor  proprius  pollicis 
muscle,  with  the  anterior  tibial  vessels  and  nerve,  and  with  the  ante- 
rior peroneal  artery ;  and  behind  with  the  tibialis  posticus,  and  flexor 
longus  digitorum  muscle,  and  with  the  posterior  peroneal  artery. 


neulj'  in  conlasl.    This  articdl&tiDn  is  bo  firm  that  ibe  fibula  is  Ukelj 
to  be  broken  in  the  attempt  to  rupture  the  ligament. 

Tlie  antgrior  inferior  lament  a  a  broad  band,  coniia^g  of  two 
bidmli  of  parallel  fibres  which  pass  abliqoely  across  the  anterior 
aspect  of  the  articulntioa  of  the  two  Ixines  at  their  inferior  extremity, 
from  the  tibia  lo  the  fibula. 

The  po^erior  iajerior  ligammi  (fig.  75,  3)  is  a  similar  band  nprai 
the  poBterior  ftnr&ce  of  the  articulatioQ.  Both  ligaments  project  some- 
what below  the  margin  of  the  bones,  and  serie  to  deepen  the  cavity  of 
articulation  for  the  astiagalue. 

The  iranaterat  liffomtTil  (fig.  75,  3)  is  a  narrow  band  of  ligamen- 
tous libres,  continiioDs  with  the  preceding,  and  passing  transversely 
acoss  the  back  of  the  ankle  joint  between  the  two  malleoli. 

The  lynovial  metabrane  of  the  inferior  tibio-fibular  articulation,  is  a 
duplicature  of  the  synovial  membrane  of  the  ankle  joint  reflected  up- 
wards for  a  short  distance  between  the  two  bones. 

Actlom. — An  obscure  degree  of  movement  exists  between  the  tibia 
and  Bbula,  which  is  principally  calculated  to  enable  the  latrer  to  resist 
injury  by  yielding  for  a  tnfling  eitent  to  the  pressure  eierted. 

4.  Anlde-joini. — The  ankle  is  a  ginglymoid  articulatian  ;  the  surbces 
entering  into  its  fonnBtion  are  the  under  surface  of  the  tibia  with  its 
malleoluB  and  the  malleolna  of  the  fibnlo,  above,  and  the  sar^ce  of  the 
astrogdns  with  its  two  lateral  facets,  below.  The  ligaments  are  three 
in  number : 

Anterior,  Fig.  73." 

Internal  lateral. 
External  lateral. 

The  Oflterior  ligament  is  a  thin 
membranons  layer,  passing  from  tlie 
margin  of  the  tibia,  to  the  astragalus 
in  &oDt  of  the  articular  surtace.  It 
is  M  relaiion^  infronij  with  the  ex- 
tenwir  tendons  of  the  great  and  les- 
ser toes,  with  the  tendons  of  the 
tibialis  anticus  and  peroneus  tertlus, 
and  with  tbe  anterior  tibial  vessels 
and  nerve,  PotUriorlg  it  lies  in 
contact  with  the  extra-aynovial  adi- 
pose tissue  and  with  tbe  synovia 


fl.  The  inMnuU  latf  raJ  or 
tmdo  AchiiUi  i  ■  smsll  b 
tuberpsitj  of  Ihe  ot  calcii 
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The  tnttrnal  lateral  or  deiloid  ligament  ia  a  triangnUi  lajet  oC  fibrei, 
Bttacfaed  niperiorly  bj  iu  npei  lo  the  intenial  malleolus,  and  mleiiorif 
by  an  expanded  bate  to  the  sitragalus,  oa  calcii,  and  scaphoid  bane. 
Beneath  lie  lapfrficial  layer  of  thia  ligament  ii  a  mach  Btronger  and 
thicker  &Kicnliia  which  connect!  the  apex  of  the  intenial  maUealoE 
with  the  liite  of  the  astTBgalui. 

This  internal  lateral  U^ment  ia  covered  in  and  partly  concealed  by 
the  tendon  of  the  tibialis  posticus,  and  at  it>  poiterior  pan  is  in  rela- 
tion with  the  tendon  of  the  flexor  longus  digitorum,  and  irith  that  of 
the  flexor  loagus  poUicia. 

The  txtsmU  laUral  Itgament  roaaata  of  three  strong  faBcicQlL,  vhkh 
proceed  from  ihe  inner  aide  of  the  eitemal  malleolua,  and  diierge  in 
three  different  dii«ction>.  The  aaierioT  faidntlm  passee  /oraarxb, 
and  ia  attached  to  the  aali^^iie ;  the  potlerior,  backwarde,  and 
ia  connected  with  the  aatiagBlna  poateriorly ;  and  the  nuddle,  longer 
than  the  other  two,  descenda  to  be  inserted  into  the  outer  aide  of  the 

"  it  ia  the  Btiong  union  of  thia  bone,"  rays  Sir  Aatley  Cooper, 
with  the  tarsal  bones  by  means  of  the  external  lateral  ligamenta, 
"  which  leads  to  its  being  more  frequently  fractnred  than  dia- 
located." 

The  transierse  ligament  of  the 
Fig.  71  *  ^bia  and  fibula  occnpiea  the  place 

of  a  poetetioi  liganieat.  It  is  bi 
rtlatiSn,  beiaid,  with  the  posterior 
tibial  vesaela  and  nerre,  and  with 
the  tendon  of  the  Ubialia  poatictu 
muscle  I  and  »  front,  with  the  ex- 
tra-synovial  adipose  tisaue,  and 
eynorial  membiane. 

The  Sufiovial  membrane  inreata 
the  cartilaginou*  surfeces  of  the  tibia 
and  fibuU  (sending  a  dnplicatoR 
upwards  between  their  lower  etida), 
and  the  upper  aarface  and  two  aide* 
nf  the  astragalus.  It  is  then  re- 
flected Dpon  the  anterior  ajid  lateral 
ligameals,  and  upon  the  tnuuvaie 
ligament  posteriorly. 
Attiimt. — The  moiementa  of  the  ankle  joint  aieJieaoB  and  ealeiui/m 
only,  without  lateial  motion. 

6.  ArUeuhtion  t/  He  Tarsal  Bones.- — The  ligaments  which  connect 
the  seven  bones  of  the  tarsus  to  each  other  are  of  three  kinda, — 


klo  joint.     ].  The  tibia. 


ue  ankle 


1G5 

Dorsal, 

Plantar, 

Zaleranaeoni. 
The  dorsal  l^menia  are  umall  fescicaU  of  parallei  libr«a,  which  pa» 
fiom  each  bone  to  all  the  neighbouriug  bones  wilh  which  it  articulaleB, 
The  only  dorsal  ligaments  deserring  of  particular  mention  are,  the  «r- 
temal  and  posterior  calcaneo-aiirvgaloid,  which,  with  the  inlerogseons 
ligament,  complete  the  articulation  of  the  aatiBgaluB  with  the  os  calcis ; 
the  ruperior  and  tnlemal  odavteo^aibad  ligaments  ;  and  the  tujxrior 
astragalo-acaphoid  ligament.  The  internal  cakaneo-cnboid  and  the 
■nperioF  calcaneo-ecspboid  ligament,  which  are  closely  united  poBte- 
tioiij  in  ths  deep  groove  which  intervenes  between  the  astraEslus  and 
OS  calcis,  separate  aateriody  to  reach  their  respective  bnnes ;  Usej  [bim 


ments  that  demands  the  especial  attention  of  the  siu'gean  in  performing 
Chopart's  operation. 

The  pitmlar  l^taesti  bare  the  same  disposition  on  the  plantar 
Enr&cfl  of  the  foot ;  tbite  of  them,  boweier,  are  of  a  Urge  size  and 
have  especial  names,  tIz.  the 

Calcaneo-scaphoid,  ^-  ?'■' 

Long  (slcaneo-ciiboid, 
Shore  calcaneo-cuboid. 

The  infirior  ealcaneo-tcaphoid  l^amenl  is  a 
broad  and  fibro-cartilaginous  band  of  ligament, 
Thicb  passes  forwards  from  the  anterior,  and 
inner  border  of  the  as  calcis  to  tlie  edge  of  the 
scaphoid  bone.  In  addiuon  to  connecting  the 
OB  calcis  and  scaphoid,  it  supports  the  astra- 
galns,  and  forms  pert  of  the  cavity  in  which  the 
rounded  head  of  the  latter  bone  is  received.  It 
is  lined  upon  its  upper  surface  h;  the  synovial 
membiane  of  the  astragalo-scaphoid  articidation. 

The  firm  cannecticn  of  the  oa  calcis  with  the 
scaphoid  bone,  and  the  feebleness  of  the  astra- 
galo-scaphoid  articulation  are  conditions  bvor- 
able  to  the  occasional  dislotation  of  the  head 
of  the  astragalus. 

The  long  oaleaiieo-aUioid,  or  Ugamaittim  longum  plantx,  is  a  long 
band  of  llgamenlODs  fibres,  which  proceeds  from  the  under  surface  of 
ths  OS  caleiB  to  the  rough  surface  on  the  under  part  of  the  cuboid  bone, 

*  A  pOflteiior  view  of  the  snkle  joint.  1.  The  lower  part  of  the  inter' 
ovseout  mcmbraoe.    3-  The  pHteiinr  inferior  ligament  connfcdng  the  tibia 

S-  The  post^Hor  fSHciculuH  of  the  extern 
&scicu]ua  of  the  eitemsl  Utenl  ligsiuem 
ankle  jirist.    a.  The  oi  caldi. 
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its  fibres  being  continued  onwards  to  the  bases  of  the  third  and  fourth 
metatarsal  bones. 

This  ligament  forms  the  inferior  boundary  of  a  canal  in  the  cuboid 
bone,  through  which  the  tendon  of  the  peroneus  longns  passes  to  its 
insertion  into  the  base  of  the  metatarsal  bone  of  the  great  toe. 

The  tihort  caloaneo-aAoid^  or  liffamenium  breve  planta^  is  situ- 
ated nearer  to  the  bones  than  the  long  plantar  ligament,  fipom  which 
it  is  separated  by  adipose  tissue;  it  is  broad  and  extensive,  and 
ties  the  under  surfeces  of  the  os  calcis  and  cuboid  bone  firmly 
together. 

The  iiUerosseotu  ligaments  are  five  in  number ;  they  are  short  and 
strong  ligamentous  fibres  situated  between  adjoining  bones,  and  firmly 
attached  to  their  rough  surfaces.  One  of  these,  the  calcaneo-astraffar 
loid,  is  lodged  in  the  groove  between  the  upper  sur&ce  of  the  os  calcis, 
and  the  lower  of  the  astragalus.  It  is  large  and  very  strong,  consists  of 
vertical  and  oblique  fibres,  and  serves  to  unite  the  os  calcis  and  astra- 
galus solidly  together.  The  second  interosseous  ligament,  also  very 
strong,  is  situated  between  the  sides  of  the  scaphoid  and  cuboid  bone ; 
while  the  three  remaining  interosseous  ligaments  connect  strongly 
together  the  three  cuneiform  bones  and  the  cuboid. 

The  synom/ol  membranes  of  the  tarsus  are  four  in  number:  onty 
for  the  posterior  calcaneo-astragaloid  articulation;  a  second^  for  the 
anterior  ^caneo-astragaloid  and  astragalo-scaphoid  articulation.  Occa- 
sionally an  additional  small  synovial  membrane  is  found  in  the  an- 
terior calcaneo-astragaloid  joint ;  a  third,  for  the  calcaneo-cuboid  arti- 
culation ;  and  a  fourth,  the  large  tarsal  synovial  membrane  for  the 
articulations  between  the  scaphoid  and  three  cuneiform  bones,  the 
cuneiform  bones  with  each  other,  the  external  cuneiform  bone  with 
the  cuboid,  and  the  two  external  cuneiform  bones  with  the  bases  of 
the  second  and  third  metatarsal  bones.  The  prolongation  which 
reaches  the  metatarsal  bones  passes  forwards  between  the  internal  and 
middle  cuneiform  bones.  A  small  synovial  membrane  is  sometimes 
met  with  between  the  contiguous  surfaces  of  the  scaphoid  and  cuboid 
bone. 

Actions. — The  movements  permitted  by  the  articulation  between 
the  astragalus  and  os  calcis,  are  a  slight  degree  of  gliding,  in  the  direc- 
tions forwards  and  backwards  and  laterally  from  side  to  side.  The 
movements  of  the  second  range  of  tarsal  bones  is  very  trifling,  being 
greater  between  the  scaphoid  and  three  cuneiform  bones  than  in  the 
other  articulations.  The  movements  occurring  between  the  first  and 
second  range  are  the  most  considerable ;  they  are  adduction  and  abduo- 
Hon,  and,  in  a  minor  degree,  flexion,  which  increases  the  arch  of  the 
foot,  and  eartension  which  flattens  the  arch. 

6.  Tarso-metaiarsal  Articulation, — The  ligaments  of  this  articula- 
tion are. 

Dorsal, 

Plantar, 

Interosseous. 
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The  donal  ligamaiii  connect  tba  mctatanal  to  the  tanal  bones, 
and  the  metstaiial  bnnes  witli  each  other.  The  piecise  &miigeinent 
of  these  ligaments  is  of  little  importBitce,  but  it  may  be  cenutiked, 
itmt  the  base  of  the  second  metatarsal  bone,  articulating  vith  the 
three  cuneiform  bones  receives  a  tigamentaDS  slip  from  each,  while  the 
rest  articulating  with  a  single  lanat  bone  receive  only  a  single  tonnl 

The  piaalar  /HfomenU  have  the  Hune  diapoution  no  the  plantar 
aurhce. 

The  ialeroueoai  ligamailt  are  situated  ««■  7«-* 

between  the  bases  of  the  metatarsal  bones 
of  the  four  lesser  toes;  and  also  between 
the  baaas  of  the  second  and  third  metataraal 
bones,  and  the  internal  and  external  conei- 
form  bones. 

The  metatarsal  bone  of  the  second  toe  is 
implanted  by  its  base  between  the  internal 
and  eitemal  cuneiform  bones,  and  is  the 
meet  strongly  articulated  of  all  the  meta- 
tarsal bones.  This  disposition  must  be 
recollected  in  amputation  at  the  tarso-meta- 
tanal  articulation. 

The  lynosioi  nembrami  of  this  articula- 
tion are  three  in  number :  one  for  the  mela- 
tanal  bone  of  the  great  toe ;  one  for  the 
second  and  third  metatarsal  boneft,  which  is 
continnous  with  the  great  tarsal  synovial 
membrane ;  and  ane  fw  the  fourth  and  fifth 
metatarsal  bones. 

Actiora. — The  morementt  of  the  meta- 
tarval  bones  upon  the  tarsal,  and  upon  each 
other  are  very  slight;  they  are  anch  only 
as  contribnle  to  the  stre^th  of  the  Foot 
by  permitting  of  a  certMn  df^ree  of  yield- 
ing to  opposing  farces. 

7-  Meiatarso-phaiai^eal  Articuiation, — 
The  ligaments  of  this  articulation,  hke  those  of  the  articniation  be- 
tween the  Erst  phalanges  and  metacarpal  bones  of  the  hand,  are, 

u  of  the  sole  of  the  fml.    1.  The  as  calds.    3.  The  i 
bo    ■       ■   ■  ■     ■■  —    ■ 

•CAphoid  liguueot.    7-  Tf 

lig&meaU  of  tjic  phsluigti 
Itw  other  toes. 
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Anterior  or  plantar. 
Two  lateral, 
Traniverae. 


The  anterior  or  plantar  Uffaments  are  thick  and  fibro-cartilaginons, 
and  form  part  of  the  articulating  surface  of  the  joint. 

The  lateral  UgamenU  are  short  and  very  strong,  and  situated  on 
each  side  of  the  joints. 

The  tranaverte  UgamenU  are  strong  bands,  which  pass  transvenely 
between  the  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dnnl 
ligament. 

AetioH8. — The  movements  of  the  first  phalanges  upon  the  rounded 
heads  of  the  metatarsal  bones,  are  Jleaion^  extension^  adductkm  and 
abduction. 

8.  Articulation  of  (he  Phalanget. — The  ligaments  of  the  phalanges 
are  the  same  as  those  of  the  fingers,  and  have  the  same  disposition ; 
their  actions  are  also  similar.    They  are, 

Anterior  or  plantar. 
Two  lateral 
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CHAPTER  III. 

ON    THE   MUSCLES. 

Muscles  are  the  moving  organs  of  the  animal  frame  ;  they  consti- 
tute by  their  size  and  number  the  great  bulk  of  the  body,  upon  which 
they  bestow  form  and  symmetry.  In  the  limbs  they  are  situated 
around  the  bones,  which  they  invest  and  defend,  while  they  form  to 
some  of  the  joints  a  principal  protection.  In  the  trunk  they  are 
spread  out  to  enclose  cavities,  and  constitute  a  defensive  wall  capable 
of  yielding  to  internal  pressure,  and  again  returning  to  its  original 
position. 

Their  colour  presents  the  deep  red  which  is  characteristic  of  flesh, 
and  their  form  is  variously  modified,  to  execute  the  varied  range  of 
movements  which  they  are  required  to  efiect. 

Muscle  is  composed  of  a  number  of  parallel  fibres  placed  side  by 
side,  and  supported  and  held  together  by  a  delicate  web  of  areolar 
tissue  ;  so,  that  if  it  were  possible  to  remove  the  muscular  substance, 
we  should  have  remaining  a  beautifid  reticular  frame-work,  possessing 
the  exact  form  and  size  of  the  muscle  without  its  colour  and  solidity. 
Towards  the  extremity  of  the  organ  the  muscular  fibre  ceases,  and  the 
areolar  structure  becomes  aggregated  and  modified,  so  as  to  constitute 
those  glistening  fibres  and  cords  by  which  the  muscle  is  tied  to  the 
sui&ee  of  bone,  and  which  are  called  tendons.  Almost  every  muscle 
in  the  body  is  connected  with  bone,  either  by  tendinous  fibres,  or  by 
an  aggregation  of  those  fibres  constituting  a  tendon  ;  and  the  union  is 
•o  firm,  that,  under  extreme  violence,  the  bone  itself  rather  breaks 
than  permits  of  the  separation  of  the  tendon  from  its  attachment.  In 
the  broad  musdes  the  tendon  is  spread  so  as  to  form  an  expansion, 
called  aponeurosis  {a^ro,  longe  ;  vtv^ov,*  nervus — a  nerve  widely  spread 
out). 

Muscles  present  various-  modifications  in  the  arrangement  of  their 
fibres  in  relation  to  their  tendinous  structure.  Sometimes  they  are 
completely  longitudinal,  and  terminate  at  each  extremity  in  tendon, 
the  entire  muscle  being  /usi/orm  in  its  shape  ;  in  other  situations 
they  are  disposed  like  the  rays  of  a  fan,  converging  to  a  tendinous 
point*  as  the  temporal,  pectoral,  glutei,  &c.,  and  constitute  a  radiate 
muscle.  Again,  they  are  penniform^  converging  like  the  plumes  of  a 
pen  to  one  side  of  a  tendon,  which  runs  the  whole  length  of  the 
muscle  as  in  the  peronei ;  or  hipenniforTn,  converging  to  both  sides  of 

•  The  ancients  named  all  the  white  fibres  of  Uie  body  nv^a,\  the  term  has 
■ince  been  limited  to  the  nerves. 
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the  tendon.  In  other  muscles  the  fibres  pass  obliquely  from  the 
surfiice  of  a  tendinous  expansion  spread  out  on  one  side,  to  that  of  an- 
other extended  on  the  opposite  side,  as  in  the  semi-membranosus  ;  or, 
they  are  composed  of  pennifonn  or  bipenniform  fesciculi  as  in  the  del- 
toid, and  constitute  a  compound  muscle. 

The  nomenclature  of  the  muscles  is  defective  and  confused,  and  is 
generally  derived  from  some  prominent  character  which  each  muscle 
presents  ;  thus,  some  are  named  from  their  situation,  as  the  tibialis, 
peroneus  ;  others  from  their  uses,  as  the  flexors,  extensors,  adductors., 
abductors,  levators,  tensors,  &c  Some  again  from  their  form,  as  the 
trapezius,  triangularis,  deltoid,  &c  ;  and  odiers  from  their  direction, 
as  the  rectus,  obliquus,  transversalis,  &c  Certun  musdes  have  re- 
ceived names  expressive  of  their  attachments,  as  the  stemo-mastoid, 
stemo-hyoid,  &c. ;  and  others,  of  their  divisions,  as  the  biceps,  triceps, 
digastricus,  complexus,  &c 

In  the  description  of  a  muscle  we  express  its  attachment  by  the 
words  ^* origin"  and  ^insertion  ;**  the  term  or^in  is  generally  applied  to 
the  more  fixed  or  central  attachment,  or  to  the  point  towards  which 
the  motion  is  directed,  while  insertion  is  assigned  to  the  more  movable 
point,  or  to  that  most  distant  from  the  centre ;  but  there  are  many 
exceptions  to  this  principle,  and  as  many  musdes  pull  equally  by 
both  extremities,  the  use  of  such  terms  must  be  regarded  as  purely 
arbitrary. 

In  structure,  muscle  is  composed  of  bundles  of  fibres  of  variable  size 
called  fasciculi,  which  are  endosed  in  a  cellular  membranous  invest- 
ment or  sheath,  and  the  latter  is  continuous  with  the  cellular  frame- 
work of  the  fibres,  ^ajck/ascictdtts  is  composed  of  a  numb^  of  smaller 
bundles,  and  these  of  singles  fibres,  which,  from  their  minute  size  and 
independent  appearance,  have  been  distinguished  by  tiie  name  of  ulti- 
mate fibres.  The  uUimatefhre  is  found  by  microscopic  investigation 
to  be  itself  a  fasciculus  (ultimate  fieusdculus),  made  up  of  a  number  tii 
tdiimcUe  fibrils  endosed  in  a  delicate  sheath  or  myolemma.*  Two 
kinds  of  ultimate  muscular  fibre  exist  in  the  animal  economy  ;  viz., 
that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  oisanic 
life. 

The  ultimate  fibre  of  animcd  life  is  known  by  its  size,  by  its  uni- 
formity of  calibre,  and  especially  by  the  very  beautiful  transverse 
markings  which  occur  at  short  and  regular  distances  throughout  its 
whole  extent.  It  also  presents  other  markings  or  strise,  having  a 
longitudinal  direction,  which  indicate  the  existence  of  fibrillar  within 

*  In  the  summer  of  1836,  while  engaged  with  Dr.  Jones  Quain  in  the  exami- 
nation of  the  animal  tissues  with  a  sunple  dissecting  microscope,  constructed 
by  Powell,  I  first  saw  that  the  ultimate  nbre  of  muscle  was  invested  by  a  proper 
sheath,  for  which  I  proposed  the  term  "  Myolemma;'*  a  term  whicn  was 
adopted  by  Dr.  Quain  in  the  fourth  edition  of  his  "  Elements  of  Anatomy.*' 
We  at  that  time  believed  that  the  transverse  folding  of  that  sheath  gave  rise  to 
the  appearance  of  transverse  strife,  an  opinion  which  subsequent  examinatioos 
proved  to  be  incorrect.  Mr.  Boivman  employs  the  term  '*  Sarcolemma,"  as 
synonymous  with  Myolemma. 


ample,  the  SFenige  diameter  of  the 

nltimale  fibre  in  the  haman  temale 

i>  7^,  irlitle  tjiat  of  the  male  i> 

T^,    the   ayerage   of    both   being  - 

3^,     The  largist  £bies  are  met 

with  in  behei,  in  which  animaJB 

they  average  ^^ ;  the  next  largest 

are  foimd  in  man,  while  in  other 

clsBieB  they  range  in  the  following  order : — insects  -jys  ■    nptilet 

i4t  ;  mammalia  3^  ;  birds  ^fp,. 

The  Bfiiffioie  fiirila  of  animal  life,  according  to  Mr.  Bowman,  axe 
beaded  tUamenls  conbieting  of  a  regtUai  bucceeeion  of  segments  and 
constiicdoni,  the  Utter  being  namtweAthan  the  former,  and  the  com- 
ponent BohBtance  probably  lesi  dense. ' 

An  ultimate  fibre  conusts  of  a  bundle  of  these  fibrils,  which  are  En 
dispoaed  that  all  the  segments  and  all  theconsthc^ans  correspond,  and 
in  this  manner  give  rise  to  the  alternate  light  aud  dark  lines  of  the 
traasTcrse  striEe.     The  fibriln  are  connected  together  with  Tery  dif- 
ferent degrees  of  closeness  in  dij)ereiit  animals  ;  in  man  they  are  but 
■Ughtly  adherent,  and  distinct  lon- 
gitudinal  lines  of  junction  may  be  Fig.  78.  t 
observed  between  them  ;  they  also 
aeparale    rerj  easily  when  mace- 
rated for  some  tune.     Besides  the 
more  usual  separalion  of  the  nlti 
mate  fibre   into    fibnls,   it  breaks 

sections  [fig.  78.]  corresponding 
with  the  dark  hue  of  the  stnse, 
and  eonaequenlly  with  the  conatnc- 
tions   of  the  fibriUs.     When  this 

•  On  the  MinuM  ilructurc  and  Movemenli  of  Voluotury  Miude.  By  Wm. 
BowmBU,  Eiq.    From  the  Philoiopbicul  Tnatutions  for  1840. 

t  TVaiuverK  lectioii  of  ullinute  fibres  of  Cbe  bieep^  copied  from  the  illus- 
Oatioiu  to  Mr.  fioflrman^  paper.  In  this  figure  Che  polT^oual  form  of  the 
flhrefl  is  Ken,  and  their  eompootioa  of  uJtimRte  fibrile, 

tiva  of  the  constrictioDt  of  (he  tJtlDute  fil^i  u  seen.    PromUr-  Bowman's 


bcilitir,  the  langitndiiwl  turn  are  indiatinrt,  or  KU-ceiy  perceptible. 

**  In  &C1,"  uji  Mr.  Bowman,  "  ihe  primitiie  foicicnlua  eeema  to  con- 
•iat  of  primiliTe  coinponenl  MgmcDti  or  particles,  arranged  bo  aa  to 
fbim,  in  one  Knae,  fibrilla,  and  in  another  kdk,  diK*  ;  and  which  of 
theae  two  may  happen  to  preaent  itielf  to  the  obaerier,  will  depeod 
on  the  amount  of  adheuoD,  endwayt  or  aidewaja,  existing  between 
the  Momenta-  Generally,  in  a  recent  &aciculua,  there  are  tranfirerse 
■tnge,  thewing  diviaiona  into  diaca,  and  longitudinal  atrix,  marking 
it!  compoaition  by  fibrillx." 

Mr.  Bowman  haa  obaerred  that  in  Che  aubatance  at  the  nllimate 
libie  there  eiiat  minute  "oval  or  circular  disca,  freqaentl;  concave  on 
one  OT  both  aur^uxa,  and  containing,  aomewhere  near  the  centre,  one, 
two,  or  three  minute  dota  or  granulea."  Occaaioaallj  they  aie  seen  to 
preaent  irceguhuities  of  fonn,  which  Mi.  Bowman  ia  incUueil  to  regard 
aa  accidental.  They  are  situated  between,  and  ar«  connected  with 
the  fibrila,  and  are  diatiibnted  in  pretty  equal  umnben  through  the 
fibre.  Theae  corpuaclea  are  the  nuclei  of  Ihe  nucleated  cella  fram 
which  the  muscular  fibre  was  originally  developed.  From  obseriing, 
however,  that  deir  "abBolnle  number 
■^    *  '  is  &r  greater  in  the  adult  than  in  the 

f[£tua.  while  their  number,  relatively  to 
the  bulk  of  the  fasciculi,  at  these  two 
C  f'  epochs,  remains  nearly  the  same,"  Mr. 

'  Bowman  regards  it  aa  certain,   that 

"  during  development,  and  aubaequent- 
1y,  a  further  and  successive  deposit  of 
r  '  corpuscles"  takes  place.     The  corpus- 

cles arc  brought  into  view  only  when 
the  muscular  fibre  ia  acted  apon  by  a 
solution  of  "one  of  the  milder  acids. 


h 


^S 


According  to  my  own  investigt 
tione,+  the  ultimate  fibril  of  animal  life  is  cylindrical  when  isolated, 
and  probably  polygonnl  from  preseure  when  foiming  part  of  an  uld- 
mate  fibre  or  tasciculua.  It  measures  in  diameter  ^^kaa  "^  an  inch, 
and  ia  composed  of  a  succession  of  cells  connected  by  their  flat  ani- 
&ce».  The  cella  are  filled  with  a  transparent  substance,  which  I 
hare  termed  mgoliae.  The  myoline  differs  in  density  in  diferent 
cells,  and  from  this  circumstance  bestswa  a  peculiarity  of  character 
on  certain  of  the  cells ;  for  example,  when  a  fibril  in  ita  pasaiie 
state  is  eiamined,  there  will  be  seen  a  seriee  of  dark  oblong  bodies 
separated  by  light  apaccs  of  equal  length  ;  now  the  dark  bodiee  are 

■  .M>»  of  ultimate  fibrea  frnm  |]ie  pectomlia  major  of  the  bmnan  fceliu,  it 
niD«  monlliB.  Th«K  Ghra  have  been  immened  in  a  solution  of  tartBiic  add, 
*°*^,^^,"''"'^"oiiacoipuBcies,  turaedinvftrioua  directiopa,  some  pr^ocins 

t  ThMe  were  made  on  diaiectioni  of  frail  humaa  mmcle,  pnpaicd  with 
great  rare  bj  Mr.  LaJuul,  [lartner  of  the  eminent  optician,  ISi.  fetell. 
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each   composed   of   a    pair    of    cells  Fig-  80  * 

contaimng  the  densest  form  of  myo-  jl 

line,    and    are   hence    highly   refine-        ig 

tive    wliile    the    transparent    spaces  »' 

are  constituted  by  a  pair  of  cells  con-  —  i 

taining  a  more  fluid  myoline.     When  ■ 

the  fibrils  are  collected  together  so  as  I 

to  form  an  ultimate  fibre  or  fasciculus,  g 

the  appearance  of  the  cell  is  altered;  j[| 

those  which  look  dark  in  the  single  — 

fibril,  that  is,  the  most  refiractive,  being  ! 

ranged  side  by  side,  constitute   the  I 

bright  band ;   while  the  transparent  g 

cells  0^  the  single  fibril  are  the  shaded  » 

stria  of  the  fibre.  — 

When  the  ultimate  fibril  is  very  5 

much  stretched,  the   two  highly  re-  I 

fractire  cells  appear  each  to  be  double ; 
while  the  transparent  space  is  evidently  composed  of  four  cells. 

The  idtimate  fibre  of  organic  life  [fig.  81,  d,  b]  is  a  simple  homo- 
geneous filament,  much  smaller  than  the  fibre  of  animal  life,  flat,  and 
without  transverse  markings.  Besides  these  characters  there  may 
generally  be  seen  a  dark  line  or  several  dark  points  in  its  interior,  and 
not  unfrequently  the  entire  fibre  appears  enlarged  at  irregular  dis- 
tances. These  appearances  are  due  to  the  presence  of  the  unobli- 
terated  nuclei  of  cells  from  which  the  fibre  was  originally  developed. 
The  fibres  of  organic  life  are  collected  into  fiisciculi  of  various  size  and 
are-  held  together  by  dark  nuclear  fibres  similar  to  those  which  bind 
the  fasciculi  of  fibrous  tissue  (p.  114). 

The  devdopment  of  muscular  fibre  is  effected  by  means  of  the 
formation  of  nucleated  cells  out  of  an  original  blastema,  and  the  con- 
version of  those  cells,  by  a  process  already  described  (p.  5)  into  the 
tubuli  of  ultimate  fibres,  while  their  contents,  by  a  subsequent  de- 
velopmental action  are  transformed  into  ultimate  fibrils.    According 

*  Structure  of  the  ultimate  muscular  fibril  and  fibre  of  animal  life. 

A.  An  ultimate  muscular  fibril  in  the  state  of  partial  contraction. 

B.  A  similar  fibril  in  the  state  of  ordmary  relaxation.  This  fibril  measured 
_— 1__.  of  an  inch  in  diameter. 

c.  A  similar  fibril  put  upon  the  stretch,  and  measuring       1     .  of  an  inch  in 

diameter. 

D.  Plan  of  a  portion  of  an  ultimate  fibre,  shewing  the  manner  in  which  the 
transverse  strice  are  produced  by  the  collocation  of  the  fibrils. 

Nos.  1,  1.  The  pair  of  highly-refractive  cdls;  they  form  the  dark  parts  of  the 
single  fibrils,  but  the  bright  parts  of  the  fibre  n.  In  the  stretched  fioril  c,  each 
cell  has  the  t^pearance  of  bemg  double.  2, 2.  The  pair  of  less  refiractiTe  cells, 
light  in  the  smgle  fibrils,  but  lorming  the  shaded  stria  in  n.  The  transverse 
septum  between  these  cells  is  very  conspicuous ;  and  in  c  two  other  septa  are 
seen  to  exist,  making  the  number  of  transparent  cells  four.  In  d,  the  tier  of 
cells  immediately  above  Uie  dark  tier  is  partially  illumined  firom  the  obliquity  of 
the  light. 
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to  this  view  the  cell  membranes  constitute  the  myolemma,  and  tbe 
contents  of  the  cell  are  a  blastema  out  of  which  new  cells  are  formed. 
The  disposition  of  these  latter  cells,  in  the  production  of  fibriUae,  is 
probably  much  more  simple  than  has  hitherto  been  conceiyed.  In 
the  muscular  fyt>re  of  organic  life  the  process  would  seem  to  stop 
short  of  the  formation  of  fibrillae,  the  cells  being  accumulated  wi^- 
out  apparent  order.  The  corpuscles,  observed  by  Mr.  Bowman,  in 
foetal  muscle  [fig.  79]  and  the  nodosities  of  organic  fibre  are  obyiously 
undeveloped  ceUs  and  nuclei. 

Muscles  are  divided  into  two  great  classes,  voluntary  and  involun- 
tary, to  which  may  be  added  as  an  intermediate  and  connecting  link, 
the  muscle  of  the  vascular  system,  the  heart 

The  voluntary^  or  system  of  ammcU  life^  is  developed  from  the  ex- 
ternal or  serous  layer  of  the  germinal  membrane,  and  comprehends  tbe 
whole  of  the  muscles  of  the  limbs  and  of  the  trunk.  The  mvciwKLary 
or  organic  system  is  developed  from  the  internal  or  mucous  layer,  and 
constitutes  the  thin  muscular  structure  of  the  intestinal  canal,  bladder, 
and  internal  organs  of  generation.  At  the  commencement  of  the  ali- 
mentary canal  in  the  oesophagus,  and  near  its  termination  in  the 
rectum,  the  muscular  coat  is  formed  by  a  blending  of  the  fibres  of  both 
classes.  The  heart  is  developed  from  the  middle,  or  vascular  layer  of 
the  germinal  membrane  ;  and  although  involuntary  in  its  action,  is 

*  A.  A  muscular  fibre  of  animal  life  enclosed  in  its  myolemma ;  tbe  trsns- 
verse  and  longitudinal  striae  are  seen. 

B.  An  ultimate  fibril  of  muscular  fibre  of  animal  life,  according  to  Mr.  B«V' 
man. 

0.  A  muscular  fibre  of  animal  life,  similar  to  a,  but  m<H«  highly  magnified. 
Its  myolemma  is  so  thin  and  transparent  as  to  permit  the  ultimate  fibrils  to  be 
seen  through.  The  true  nature  of  the  longitudinal  striae  is  seen  in  this  fil»e, 
as  well  as  the  mode  of  formation  of  the  transverse  striee. 

D.  A  muscular  fibre  of  organic  life  from  the  urinary  bladder,  magnified  6M 
times,  linear  measure.    Two  of  the  nuclei  are  seen. 

B.  A  muscular  fibre  of  organic  life,  from  the  stomach,  magnified  600  times. 
The  diameter  of  this  and  of  the  preceding  fibre,  midway  between  the  nadei, 

was  _,^--.  of  an  inch. 
^7  So 
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composed  of  ultimate  fibres  having  the  tiansyene  striae  of  the  muscle 
of  animal  life. 

The  muscles  may  be  arranged  in  conformity  with  the  genend  divi- 
sion of  the  body  into, — 1.  Those  of  the  head  and  neck.  2.  Those  of 
the  trunk.  3.  Those  of  the  upper  extremity.  4.  Those  of  the  lower 
extremity. 

MUSCLES  OF  THE  HEAD  AND  NECK. 

The  muscles  of  the  head  and  neck  admit  of  a  subdivision  into  those 
of  the  head  and  Bace,  and  those  of  the  neck. 

Muades  qf  the  Head  and  Face, — These  muscles  may  be  divided 
into  groups  corresponding  with  the  natural  regions  of  the  head  and 
face  ;  the  groups  are  eight  in  number,  viz. — 

1.  Cranial  group.  5.  Superior  labial  group. 

2.  Orbital  group.  6.  Inferior  labial  group. 

3.  Ocular  group.  7.  Maxillary  group. 

4.  Nasal  group.  8.  Auricular  group. 

The  muscles  of  each  of  these  groups  may  be  thus  arranged — 

1.  Cranial  group.  Levator  labii  superioris  proprius, 
.   Occipito-firontalis.  Levator  anguli  oris, 

o    rMHfnJnrnun  Zygomaticus  major, 

2.  OrbUal  group.  Zygomaticus  minor. 
Orbicularis  palpebrarum,  Depressor  labii  superioris  alaeque 
Corrugator  supercilii,  i^agj. 


Tensor  tarsi. 


6.     Inferior  labial  grovp* 


3.  Ocular  group,  /r^  v-    i    •       •^♦ 
T  -«>*ni.  «oi«^Kr«  (Orbiculans  ons),* 
Lector  palpebrae.  Depressor  labii  inferioris. 
Rectus  superior.  Depressor  anguli  oris. 
Rectus  mfenor,  ^^^^^  labii  inferioris. 
Rectus  mtemus. 

Rectus  extemuB,  t    »jr    'ji    • 

/^,  V                  . '  7.  MaxiUary  group, 

Obliquus  supenor,  '^  ^     ^ 

Obliquus  inferior.  Masseter, 

A     xr     1  Temporalis, 

4.  Na^  group,  Bucc^tor, 

Pyramidalis  nasi,  Pterygoideus  extemus. 

Compressor  nasi,  Pterygoideus  intemus. 
Dilatator  naris. 

5.  Supenor  labial  group,  ».  Auricular  group. 

C  Orbicularis  oris),  Attollens  aurem. 

Levator  labii  superioris  alaeque     Attrahens  aurem, 

nasi,  Retrahens  aurem. 

*  The  orbicularia  oris,  from  encircling^  the  mouth,  belongs  necessarily  to 

both  the  superior  and  inferior  Labial  regions ;  it  is  therefore  enclosed  'within 
parentheses  m  both. 
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1.  Crtmiat  group. — OceipittV'&ontalu. 

Dinectiim. — The  occ^xta-fromtalii  i>  to  b«  diuected  b;  nuking  i 
longitudinAl  inciiian  (loDg  the  renei  of  ihe  heiid,  from  the  tubercle 
on  the  ocdpitil  bone  ta  the  root  of  the  ooae  ;  and  a  aecand  inciuoo 
■long  the  forehod  and  uoiuid  the  aide  of  the  head,  to  join  the  twD 
eztRUiitiei  of  the  preceding.  Diuect  the  integiunent  and  snperfdal 
bicia  caiefullj  outworda,  beginning  at  the  anterior  angle  of  the  flap, 
where  the  moKuUc  fibre*   are  tSckeat,  and  remore  it  altogether. 


•  ThF  muictci  of  the  httul  uiil  fa«.    1 .  The  frooHl  poidoD  of  Ihe  t 
irtalU.     a.  lu  wclpiuL  ponion.     s.  lu  aponeunMii.    *.  The  orl 


The  prnnddalii  nu 

Thr  IfvUdt  t^ii  tuperiDris  Blsuue"  nui ;    the   idjiHiiiag  fsu^culuB   between 

numhera  8  and  s  !■  the  Libia]  portion  of  the  nnude.    a.  The  leratoi  l»bii  lupe- 

mufcln  10  and  11.    10.  TSc  iT^malieui  minor,    II.  The  ij-^maticui  miyoT. 

lermtor  llbu  iDferiorii  ]i.  The  luperfldsl  portion  of  Ihe  muHeler.  IG.  10 
deep  portion.  17.  The  Utraheiu  lutem.  IS.  Tie  buccioHtor.  I9.  The  attoj. 
leoa  aurem.  30.  The  terapond  fascia  vhich  coven  id  Iho  temponl  muK^- 
Sl.  The  Rinheni  winnn.    ».  Tho  aocorior  btllfof  the  cUg>4tncua  muidei 

miuelo  pioRid  b;  the  poilerior  bellT  oflhtr  digulricui.  If.  The  mylo-hjoi- 
demmuKle.  St.  The  upper  part  of  Ihe  alemo-muloid.  a«.  The  upper  pi« 
of  the  trtpeniu.    The  miude  between  !S  and  3fi  ia  the  ipleniui. 
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This  dissection  requires  care  ;  for  the  muscle  is  very  thin,  and  without 
attention  would  he  raised  with  the  integument.  There  is  no  deep 
faLBcia  on  the  &ce  and  head,  nor  is  it  required  ;  for  here  the  muscles  are 
closely  applied  against  the  bones  upon  which  they  depend  for  support, 
whilst  in  the  extremities  the  support  is  derived  firom  the  dense  layer 
of  fascia  by  which  they  are  invested,  and  which  forms  for  each  a  dis- 
tinct sheath. 

The  OcciPiTO-FRONTALis  is  a  broad  musculo-aponeurotic  layer, 
which  covers  the  whole  of  the  side  of  the  vertex  of  the  skull,  from  the 
occiput  to  the  eyebrow.  It  arises  by  tendinous  fibres  from  the  outer  > 
two-thirds  of  the  superior  curved  line  of  the  occipital,  and  from  the . 
mastoid  portion  of  tiie  temporal  bone.  Tts  tnsertion  takes  place  by. 
means  of  the  blending  of  the  fibres  of  its  anterior  portion  with  those 
of  the  orbicularis  palpebrarum,  corrugator  supercilii,  levator  labii  supe- 
rioris  alseque  nasi,  and  pyramidalis  nasi.  The  muscle  is  fleshy  in 
front  over  the  frontal  bone  and  behind  over  the  occipital,  the  two  poi^ 
tions  being  connected  by  a  broad  aponeurosis.  The  two  muscles 
together  with  their  aponeurosis  cover  the  whole  of  the  vertex  of  the 
skull,  hence  their  designation  galea  capitis ;  they  are  loosely  adherent 
to  the  pericranium,  but  very  closely  to  the  integument,  particularly 
over  the  forehead. 

HekUions, — This  muscle  is  in  relation  by  its  eatemcd  surface  from 
before  backwards,  with  the  firontal  and  supra-orbital  vessels,  the 
supra-orbital  and  fitcial  nerve,  the  temporal  vessels  and  nerve,  the 
occipital  vessels  and  nerves,  and  with  the  integument,  to  which  it 
is  very  closely  adherent.  Its  under  surface  is  attached  to  the  peri- 
cranium by  a  loose  areolar  tissue  which  admits  of  considerable  move- 
ment. 

Action, — ^To  raise  the  eyebrows,  thereby  throwing  the  integument 
of  the  forehead  into  transverse  wrinkles.  Some  persons  have  the 
power  of  moving  the  entire  scalp  upon  the  pericranium  by  means  of 
these  muscles. 

2.  Orbital  gr(mp, — Orbicularis  palpebrarum, 

Corrugator  supercilii, 
Tensor  tarsi. 

Dissection. — The  dissection  of  the  face  is  to  be  effected  by  con- 
tinuing the  longitudinal  incision  of  the  vertex  of  the  previous  dissec- 
tion onwards  to  the  tip  of  the  nose,  and  thence  downwards  to  the 
margin  of  the  upper  lip ;  then  carry  an  incision  along  the  margin  of 
the  lip  to  the  angle  of  the  mouth,  and  transversely  across  the  face  to  the 
angle  of  the  lower  jaw.  Lastly,  divide  the  integument  in  front  of  the 
external  ear  upwards  to  the  transverse  incision  which  was  made  for 
exposing  the  occipito-frontalis.  Dissect  the  integument  and  superfi- 
cial &saa  carefully  from  the  whole  of  the  region  included  by  these 
incisions,  and  the  present  with  the  two  following  groups  of  muscles 
will  be  brought  into  view. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  surround- 
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ing  the  orbit  and  eyelids.  It  ari$et  firom  the  internal  angokr  prooea 
of  the  firontal  bone,  from  the  nasal  process  of  the  superior  maxillary, 
and  from  a  short  tendon  (temlo  oadi)  which  extends  between  the 
nasal  process  of  the  superior  maxillary  bone,  and  the  inner  extremitie» 
of  the  tarsal  cartilages  of  the  eyelids.  The  fibres  encircle  the  oibit 
and  eyelids,  forming  a  broad  and  thin  ibuscular  plane,  which  is  inserted 
into  the  lower  border  of  the  tendo  oculi  and  into  the  nasal  process  of 
the  superior  maxillary  bone.  Upon  the  eyelids  the  fibres,  are  thin 
and  pale,  and  possess  an  involuntary  action.  The  tendo  oculi,  in  ad- 
dition to  its  insertion  into  the  nasal  process  of  the  superior  maxillaiy 
bone,  sends  a  process  inwards  which  expands  over  the  lachrymal  sac, 
and  is  attached  to  the  ridge  of  the  lachrymal  bone :  this  is  the  reflect- 
ed aponeurosis  of  the  tendo  oculi. 

ReUUions. — By  its  wuperji/AaL  twfaoe  it  is  closely  adherent  to  the 
integument  firom  which  it  is  separated  oyer  the  eyelids  by  a  loose 
areolar  tissue.  By  its  deep  eurfaee  it  lies  in  contact  above  with  the 
upper  border  of  the  orbit,  with  the  corrugator  supercilii  muscle,  and 
with  the  frontal  and  supra-orbital  yessels  and  supra^orbital  nerre ; 
behw,  with  the  lachrymal  sac,  with  the  origins  of  the  levator  kbii 
snperioris  alseque  nasi,  levator  labii  superioris  proprius,  zygomaticuB 
major  and  minor  muscles,  and  malar  bone  ;  and  externally  with  the 
temporal  &scia.  Upon  the  eyelids  it  is  in  relation  with  the  broad 
tarsal  ligament  and  taratl  cartilages,  and  by  its  upper  border  gives  at- 
tachment to  the  occipito-frontalis  muscle. 

The  Corrugator  SupsRCiLn  is  a  small  narrow  and  pointed 
muscle,  situated  immediately  above  the  orbit  and  beneath  the  upper 
segment  of  the  orbicularis  palpebrarum  muscle.  It  arises  from  the 
inner  extremity  of  the  superciliary  ridge,  and  is  inserted  into  the  under 
surface  of  the  orbicularis  palpebrarum  at  a  point  corresponding  with 
the  middle  of  the  superciliary  arch. 

Belaiions, — By  its  superficial  surfaee^  with  the  pyramidalis  nasi, 
occipito-frontalis  and  orbicularis  palpebrarum  muscle  ;  and  by  its  de^ 
surface,  with  the  supra-orbital  vessels  and  nerve. 

The  Ten80R  Tarsi  (Homer^s  *  muscle)  is  a  thin  plane  of  muscular 
fibres,  about  three  lines  in  breadth  and  six  in  length.  It  is  best  dis- 
sected by  separating  the  ey^Jids  from  the  eye,  and  turning  them  over 
the  nose  without  disturbing  the  tendo  oculi  ;  then  dissect  away  the 
small  fold  of  mucous  membrane  called  plica  semilunaris,  and  some 
loose  cellular  tissue  under  which  the  muscle  is  concealed.  It  ariset 
from  the  orbital  surface  of  the  lachrymal  bone,  and  passing  across  the 
lachrymal  sac  divides  into  two  slips,  which  are  inserted  into  the 
lachrymal  canals  as  far  as  the  puncta. 

Aelions. — ^The  palpebral  portion  of  the  orbicularis  acts  involuntarily 
in  closing  the  lids,  and  from  the  greater  curve  of  the  upper  lid,  upon 
that  principally.    The  entire  muscle  acts  as  a  sphincter,  drawing  at 

♦  W.  E.  Homer,  M.D.  Professor  of  Anatomy  in  the  University  of  Peansyl- 
vania.  The  notice  of  this  muscle  is  contained  in  a  work  published  in  Philadel- 
phia in  1827,  entitled  "  Lessons  in  Practical  Anatomy.*' 


the  ume  time,  bj  means  of  iti  oBBeoas  Httasbmeiit,  the  integument  and 
hda  inwards  totrarda  the  nose.  The  coirugnlarea  aupercilioruin  irsM 
the  eyehrows  downwjitds  and  mwards,  and  produce  the  verdcfll 
mrinkJes  of  the  forehead.  The  fensw  torn,  or  lachiymal  mnscle, 
draws  the  eTtremities  of  the  iBcbiymal  canals  inwaide,  so  as  to  place 
the  puncta  in  the  best  positian  (br  receiring  the  tears.  It  serves  also 
to  keep  the  lids  in  letatios  with  the  surface  of  the  eye,  aod  compresses 
the  lachrymal  sac.  Dr.  Homer  la  acquainted  with  two  persons  who 
hKTo  the  Toluntarj  power  of  diaving  the  lids  inwards  by  these 
mnacles  so  as  to  hnry  the  puncta  in  the  angle  of  the  eye. 

3.  Ondar  grtnq), — LeTator  palpebne. 
Rectus  sapeiior. 
Rectos  inferior. 
Rectus  intemus. 
Rectus  eitemuB, 
Obliquus  anperior, 
Obliquus  inferior. 


open  the  orbit  (the  calvarinm  and  brain  having 
been  removed)  the  frontal  bone  must  be  aawn  through  at  the  inner 
extremity  of  the  orbital  ridge  ;  and,  eitemally,  at  its  outer  extremity. 
The  roof  of  the  orbit  may  then  be  comminuted  by  a  few  light  blows 
with  the  hammer  ;  a  process  easily  accomplished,  on  account  of  the 


•  The  mujcles  o(  the  eyeball ;  the  vie"  is  tiksn  from  the  outer  tide  of  (he 

of  the  optic  nerve  into  (he  orbit,  a.  The  optie  nerve,  a.  The  globe  of  the 
eye.  4  lie  Levator  palpebne  muide.  fi.  The  superior  obti^ue  rqusclc.  G. 
Jb  esrtila^oiu  iiulu?.  7-  it"  reflected  tendon,  a.  The  inferior  oblique 
muscle,  the  smalf  square  knob  »l  its  commcneemcnt  is  a  piece  of  it*  bony 

KHuealed  bvthe  optic  nerve.  II.  Psrt  of  the  exteniat  rectUB,  ihewiiw  its 
two  hckda  of  ori^.  Vi.  Ilie  eitreoiitv  of  the  external  rectus  Kt  its  insetaon ; 
tbe  intermeililUe  portion  of  the  miucle  having  beeo  reinoved.  13.  The  inferior 
rectni.    M.  The  tunica  albuginea,  formed  b;  the  eipaniioD  of  the  tendong  of 
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thinness  of  the  orbital  plate  of  the  frontal  bone  and  lesser  wing  of  the 
sphenoid.  The  superciliary  portion  of  the  orbit  may  now  be  driven 
forwards  by  a  smart  blow,  and  the  external  angular  process  and  ex- 
ternal wall  of  the  orbit  outwards  in  the  same  manner ;  the  broken 
fragments  of  the  roof  of  the  orbit  should  then  be  removed.  By  this 
means  the  periosteum  will  be  exposed  unbroken  and  undisturbed. 
Remove  the  periosteum  from  the  whole  of  the  upper  snrfiace  of  the 
exposed  orbit,  and  examine  the  parts  beneath. 

The  Levator  Palpebrs  is  a  long,  thin,  and  triang^ilar  muscle ; 
situated  in  the  upper  part  of  the  orbit  on  the  middle  Ime  ;  it  arisa 
from  the  upper  margin  of  the  optic  foramen,  and  from  the  fibrous 
sheath  of  the  optic  nerve,  and  is  inserted  into  the.  upper  border  of  the 
superior  tarsal  cartilage. 

RdaHons, — By  its  upper  sufface  with  the  fourth  nerve,  the  supn- 
orbital  nerve  and  artery,  the  periosteum  of  the  orbit,  and  in  front  with 
the  inner  surface  of  the  broad  tarsal  ligament  By  its  under  surfoet 
it  rests  upon  the  superior  rectus  muscle,  and  the  globe  of  the  eye  ;  it 
receives  its  nerve  and  artery  by  this  aspect,  and  in  front  is  covered 
for  a  short  distance  by  the  conjunctiva. 

The  Rectus  Superior  (attoUens)  arises  from  the  upper  margin  of 
the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and 
is  inserted  into  the  upper  surfiice  of  the  globe  of  the  eye  at  a  point 
somewhat  more  than  three  lines  fix>m  the  margin  of  the  cornea. 

Bdoiiioni, — By. its  upper  surface  with  the  levator  palpebrse  muscle ; 
by  the  under  surface  with  the  optic  nerte,  the  ophthalmic  artery  and 
nasal  nerve^  from  which  it  is  separated  by  a  layer  of  fascia  and  by 
the  adipose  tissue  of  the  orbit,  and  in  front  with  the  globe  of  the  eye, 
the  tendon  of  the  superior  oblique  muscle  being  interposed. 

The  Rectus  Inferior  (depressor)  arises  from  the  inferior  margin 
of  the  optic  foramen  by  a  tendon  (ligament  of  Zinn)  which  is  common 
to  it,  the  internal  and  the  external  rectus,  and  from  the  fibrous  sheath 
of  the  optic  nerve  ;  it  is  inserted  into  the  inferior  surface  of  the  globe 
of  the  eye  at  a  little  more  than  two  Unes  from  the  margin  of  the 
cornea. 

Relations, — By  its  upper  surface  with  the  optic  nerve,  the  inferior 
oblique  branch  of  the  third  nerve,  the  adipose  tissue  of  the  orbit,  and 
the  under  surface  of  the  globe  of  the  eye.  By  its  uwier  sutface  witii 
the  periosteum  of  the  floor  of  the  orbit,  and  with  the  inferior  oblique 
muscle. 

The  Rectus  Internus  (adductor),  the  thickest  and  shortest  of 
the  straight  muscles,  arises  from  the  common  tendon,  and  from  the 
fibrous  sheath  of  the  optic  nerve  ;  and  is  inserted  into  the  inner  sa^ 
face  of  the  globe  of  the  eye  at  two  lines  from  the  margin  of  the 
cornea. 

Relations, — By  its  internal  surface  with  the  optic  nerve,  the  adipose 
tissue  of  the  orbit  and  the  eyeb^.  By  its  outer  surface  with  the  pe- 
riosteum of  the  orbit ;  and  by  its  upper  border  with  the  anterior  and 
posterior  ethmoidal  vessels,  the  nasal  and  suprartrochlear  nerve. 
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The  Rectus  Externus  (abductor),  the  longest  of  the  straight 
muscles,  arises  by  two  distinct  heads/  one  from  the  common  tendon, 
the  other  with  the  origin  of  the  superior  rectus  from  the  margin  of 
the  optic  foramen  ;  the  nasal,  third  and  sixth  nerves  passing  between 
its  heads.  It  is  inserted  into  the  outer  surface  of  the  globe  of  the  eye 
at  a  little  more  than  two  lines  from  the  margin  of  the  cornea. 

Relations, — By  its  internal  surface  with  the  third,  the  nasal,  the 
sixth,  and  the  optic  nerve,  the  ciliary  ganglion  and  nerves,  the  oph- 
thalmic artery  and  vein,  the  adipose  tissue  of  the  orbit,  the  inferior 
obUqne  muscle,  and  the  eyeball.  By  its  eatemal  surface  with  the  pe- 
riosteum of  the  orbit ;  and  by  the  tgoper  border  with  the  lachrymal 
vessels  and  nerve  and  the  lachrymal  gland. 

The  recti  muscles  present  several  characters  which  are  common  to 
all ;  thus,  they  are  thin,  have  each  the  form  of  an  isosceles  triangle, 
bear  the  same  relation  to  the  globe  of  the  eye,  and  are  inserted  in  a 
similar  manner  into  the  sclerotica,  at  about  two  lines  from  the  circum- 
ference of  the  cornea.  The  points  of  difference  relate  to  thickness  and 
length  ;  the  internal  rectus  is  the  thickest  and  shortest,  the  external 
rectus  the  longest  of  the  four,  and  the  superior  rectus  the  most  thin. 
The  insertion  of  the  four  recti  muscles  into  the  globe  of  the  eye  forms 
a  tendinous  expansion,  which  is  continued  as  far  as  the  margin  of  the 
cornea,  and  is  called  the  tunica  albuginea. 

The  Obliquus  Superior  (trochlearis)  is  a  fusiform  muscle  arising 
from  the  margin  of  the  optic  foramen,  and  from  the  fibrous  sheath  of 
the  optic  nerve  ;  it  passes  forwards  to  the  pulley  beneath  the  internal 
angular  process  of  the  frontal  bone  ;  its  tendon  is  then  reflected  be- 
neath the  superior  rectus  muscle,  to  the  outer  and  posterior  part  of  the 
globe  of  the  eye,  where  it  is  inserts  into  the  9clerotic  coat,  near  the 
entrance  of  the  optic  nerve.  The  tendon  is  surrounded  by  a  synovial 
membrane,  while  passing  through  the  cartilaginous  pulley. 

HelcOions. — By  its  superior  surface  with  the  fourth  nerve,  the  supra- 
trochlear nerve,  and  with  the  periosteum  of  the  orbit.     By  the  in- 
ferior  surface  with  the  adipose  tissue  of  the  orbit,  the  upper  border  of 
the  internal  rectus  and  the  vessels  and  nerves  in  relation  with  that 
border. 

The  Obliquus  Inferior,  a  thin  and  narrow  muscle,  arises  from 
the  inner  margin  of  the  superior  maxillary  bone,  immediately  external 
to  the  lachrymal  groove,  and  passes  beneath  the  inferior  rectus,  to  be 
inaerted  into  the  outer  and  posterior  part  of  the  eyeball,  at  about  two 
lines  from  the  entrance  of  the  optic  nerve. 

Relations, — By  its  superior  surface  with  the  inferior  rectus  muscle 
and  with  the  eyeball ;  and  by  the  inferior  surface  with  the  periosi^' 
teum  of  the  floor  of  the  orbit,  and  the  external  rectus  muscle. 

According  to  Mr.  Ferrall*  the  muscles  of  the  orbit  are  separated 
firom  the  globe  of  the  eyeball  and  from  the  structures  immediately 
surrounding  the  optic  nerve,  by  a  distinct  fascia,  which  is  continuous 

*  In  a  paper  read  before  the  Royal  Society,  on  the  lOth  of  June,  1841. 
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with  the  brood  tarsal  ligament  and  with  the  tarsal  cartilages.  Tliis 
fascia  the  anUior  terms,  the  UMtca  voffmalia  oeuli,*  it  is  pierced  ante- 
riorly for  the  passage  of  the  six  orbital  muscles,  bv  six  openings 
through  which  the  tendons  of  the  muscles  play  as  throngb  pnUeys. 
The  use  assigned  to  it  by  Mr.  Ferrall  is  to  protect  the  eyeball  from 
the  pressure  of  its  muscles  during  their  action.  By  means  of  this 
structure  the  recti  muscles  are  enabled  to  impress  a  rotatory  movement 
upon  the  eyeball ;  and  in  animals  provided  with  a  retractor  muscle, 
they  also  act  as  antagonists  to  its  action. 

Actions. — The  levator  palpebrae  raises  the  upper  eyelid.  The  four 
recti,  acting  singly,  pull  the  eyeball  in  the  four  directions  ;  upwards, 
downwards,  inwards,  and  outn^urds.  Acting  by  pairs,  they  carry  the 
eyeball  in  the  diagonal  of  these  directions,  viz.  upwards  and  inwards, 
upwards  and  outwiirds,  downwards  and  inwards,  or  downwards  and 
outwards.  Acting  all  together,  they  directly  retract  the  globe  within 
the  orbit  The  superior  oblique  muscle,  acting  alone,  rolls  the  globe 
inwards  and  forwards,  and  carries  the  pupil  outwards  and  downwards 
to  the  lower  and  outer  angle  of  the  orbit.  The  inferior  oblique,  act- 
ing alone,  rolls  the  globe  outwards  and  backwards,  and  carries  the 
pupil  outwards  and  upwards  to  the  upper  and  outer  angle  of  the  eye. 
Both  muscles  acting  together,  draw  the  eyeball  forwards,  and  give  the 
pupil  that  slight  degree  of  eversion  wUch  enables  it  to  admit  the 
largest  field  of  vision. 

4.  Nasal  Group, — Pyramidalis  nasi, 

Compressor  nasi. 
Dilatator  naris. 

The  Pyramidalis  Nasi  is  a  small  pyramidal  slip  of  muscnlsr 
fibres  sent  downwards  upon  the  bridge  of  the  nose  by  the  occipito- 
frontalis.  It  is  inserted  into  the  tendinous  expansion  of  the  compres- 
sores  nasi. 

Rdations* — By  its  upper  surface  with  the  integument ;  by  its  under 
surface  with  the  periosteum  of  the  frontal  and  nasal  bone.  Its  ouUr 
border  corresponds  with  the  edge  of  the  orbicularis  palpebrarum,  and 
its  inner  border  with  its  fellow,  from  which  it  is  separated  by  a  slight 
interval. 

The  Compressor  Nasi  is  a  thin  and  triangular  muscle  ;  it  omei 
by  its  apex  from  the  canine  fossa  of  the  superior  maxillary  bone,  and 
spreads  out  upon  the  side  of  the  nose  into  a  thin  tendinous  ex- 
pansion, which  is  continuous  across  its  ridge  with  the  musde  of  the 
opposite  side. 

Relations. — By  its  superficial  surface  with  the  levator  labii  supe- 
rioris  proprius,  the  levator  labii  superioris  alseque  nasi,  and  the  inte- 
gument ;  by  its  deep  surface  with  the  superior  maxillary  and  nasal 
bone,  and  with  the  alar  and  lateral  cartilages  of  the  nose. 

*  This  fascia  was  first  described  by  Mr.  Dalrymple  in  his  work  on  the  "Ana- 
tomy of  the  Human  Eye."  18.34. 
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The  Dilatator  Naris  is  a  thin  and  indistinct  muscular  apparatus 
expanded  upon  the  ala  of  the  nostril,  and  consisting  of  an  anterior  and 
a  posterior  slip.  The  anterior  slip  (leyator  proprius  alse  nasi  anterior) 
extends  between  the  lateral  and  alar  cartilage  at  about  midway  be- 
tween the  tip  and  the  attached  margin  of  the  nose.  The  posterior 
slip  (levator  proprius  alae  nasi  posterior)  is  attached  above  to  the 
margin  of  the  nasal  process  of  the  superior  maxillary  bone,  and  below 
to  the  small  cartilages  of  the  ala  nasi.  These  muscles  are  difficult  of 
dissection  from  the  close  adherence  of  the  integument  to  the  nasal  car- 
tilages. 

Actions. — The  pyramidalis  nasi,  as  a  point  of  attachment  of  the 
ocdpito-frontalis,  assists  that  muscle  in  its  action :  it  also  draws  down 
the  inner  angle  of  the  eyebrow,  and  by  its  insertion  fixes  the  aponeu- 
rosis of  the  compressores  nasi.  The  compressores  nasi  appear  to  act  in 
expanding  rather  than  in  compressing  the  nares  ;  hence  probably  the 
compressed  state  of  the  nares  from  paralysis  of  these  muscles  in  the 
last  moments  of  life,  or  in  compression  of  the  brain.  The  use  of  the 
dilatator  naris  is  expressed  in  its  name. 

5.  Superior  LalicU  Group, — Orbicularis  oris, 

Levator  labii  superioris  alseque  nasi. 

Levator  labii  superioris  proprius. 

Levator  anguli  oris, 

Zygomaticus  major, 

Zygomaticus  minor. 

Depressor  labii  superioris  alaeque  nasi. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  completely  surround- 
ing the  mouth,  and  possessing  consequently  neither  origih  nor  inser- 
tion. It  is  composed  of  two  thick  semicircular  planes  of  fibres,  which 
embrace  the  rima  of  the  mouth,  and  interlace  at  their  extremities, 
where  they  are  continuous  with  the  fibres  of  the  buccinator,  and  of 
the  other  muscles  connected  with  the  angle  of  the  mouth.  The  upper 
segment  is  attached  by  means  of  a  small  muscular  fasciculus  (naso- 
labialis)  to  the  columna  of  the  nose  ;  and  other  fiEisciculi  connected 
with  both  segments  and  attached  to  the  maxillary  bones  are  termed 
•*  acoessorii.** 

RelcUions, — By  its  superficial  surface  with  thje  integument  of  the 
lips  with  which  it  is  closely  connected.  By  its  deep  surface  with  the 
mucous  membrane  of  the  mouth,  the  labial  glands  and  coronary  arteries 
being  interposed.  By  its  circumference  with  the  numerous  muscles 
which  move  the  lips,  and  by  the  inner  border  with  the  mucous  mem- 
brane of  the  rima  of  the  mouth. 

The  Lkvator  Labu  Superioris  Aljeque  Nasi  is  a  thin  trian- 
gular muscle  ;  it  arises  from  the  upper  part  of  the  nasal  process  of  the 
superior  maxillary  bone  ;  and,  becoming  broader  as  it  descends,  is  in- 
serted by  two  distinct  portions  into  the  ala  of  the  nose  and  upper  lip. 

Rdaiions» — By  its  superficial  surface  with  a  part  of  the  orbicularis 
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palpebnmim  muscle,  the  fiicial  artery,  and  the  integoment.  By  its 
inrp  surface  with  the  superior  maziUary  bone,  compressor  nasi,  alai 
caitilage,  and  with  a  muscular  £EUciculus  attached  only  to  the  hone, 
and  thence  called  musculus  anomalus. 

The  Lbtator  Labu  Supbrioris  Proprius  is  a  thin  qnadrilatersl 
muscle :  it  arises  from  the  lower  border  of  the  orbit,  and  passing  ob- 
liquely downwards  and  inwards,  is  inserted  into  the  integument  of  the 
upper  lip  ;  its  deep  fibres  being  blended  with  those  of  the  orbicularis. 

RdcUions. — By  its  superficial  surface  with  the  lower  segment  of  the 
orbicularis  palpebrarum,  with  the  facial  artery,  and  with  the  integu- 
ment. By  its  deep  surface  with  the  origins  of  the  compressor  nasi  and 
levator  anguli  oris  muscle,  and  with  the  infra-orbital  artery  and  nerre. 

The  Lbvator  Anguli  Oris  arises  from  the  canine  fossa  of  the 
superior  maxillary  bone,  and  passes  outwards  to  be  inserted  into  the 
angle  of  the  mouth,  intermingling  its  fibres  with  those  of  the  orUca- 
laris,  sygomatici,  and  depressor  anguli  oris. 

JRelaiions, — By  its  superficial  surface  with  the  levator  labii  snpe- 
rioris  proprius,  the  branches  of  the  infra-orbital  artery  and  nerve,  and 
inferiorly  with  the  integument.  By  its  de^  surface  with  the  superior 
maxillary  bone  and  buccinator  muscle. 

The  Zygomatic  muscles  are  two  slender  &8cicnli  of  fibres  whid 
arise  from  the  malar  bone,  and  are  inserted  into  the  angle  of  the  mouth, 
where  they  are  continuous  with  the  other  muscles  attached  to  this 
part.  The  zygomaticus  minor  is  situated  in  front  of  the  major,  and  is 
continuous  at  its  insertion  with  the  levator  labii  superioiis  proprius ; 
it  is  not  unfrequently  wanting. 

Belations. — The  zygomaticus  mq/or  muscle  is  in  relation  by  its  snqter- 
fijcicd  surface  with  the  lower  segment  of  the  orbicularis  palpebrarum 
above,  and  the  fat  of  the  cheek  and  integument  for  the  rest  of  its  ex- 
tent By  its  deep  surface  with  the  malar  bone,  the  masseter,  and  buc- 
cinator muscle,  and  the  facial  vessels.  The  zygomaticus  minor  being 
in  front  of  the  major,  has  no  relation  with  the  masseter  muscle,  while 
inferiorly  it  rests  upon  the  levator  anguli  oris. 

The  Depressor  Labii  Superioris  ALiBQUB  Nasi  (myrtifonnis) 
is  seen  by  drawing  upwards  the  upper  lip,  and  raising  the  mucous 
membrane.  It  is  a  small  oval  slip  of  muscle,  situated  on  each  side  of 
the  frsenum,  arising  from  the  incisive  fossa,  and  passing  upwards  to  he 
inserted  into  the  upper  lip  and  into  the  ala  and  columna  of  the  nose. 
This  muscle  is  continuous  by  its  outer  border  with  the  edge  of  the 
compressor  nasi. 

Relations. — By  its  superficial  surface  with  the  mucous  membrane  of 
the  mouth,  the  orbicularis  oris  and  levator  labii  superioris  alaeque  nasi 
muscle  ;  and  by  its  deep  surface  with  the  superior  maxillary  bone. 

Actions. — The  orbicularis  oris  produces  the  direct  closure  of  the  lips 
by  means  of  its  continuity  at  the  angles  of  the  mouth,  with  the  fibres 
of  the  buccinator.  When  acting  singly  in  the  forcible  closure  of  the 
mouth,  the  integument  is  thrown  into  wrinkles  in  consequence  of  iti 
firm  connection  with  the  sur&ce  of  the  muscle.     The  levator  kbii 
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saperioris  alseque  nasi  lifts  the  upper  lip  with  the  ala  of  the  nose,  and 
expands  the  opening  of  the  nares.  The  depressor  labii  superioris 
alseque  nasi  is  the  antagonist  to  this  muscle,  drawing  the  upper  lip  and 
ala  of  the  nose  downwards,  and  contracting  the  opening  of  the  nares. 
The  levator  labii  superioris  proprius  is  the  proper  elevator  of  the  upper 
lip  ;  acting  singly,  it  draws  the  lip  a  little  to  one  side.  The  levator 
anguli  oris  lifts  the  angle  of  the  mouth  and  draws  it  inwards,  while 
the  zygomatic  pull  it  upwards  and  outwards,  as  in  laughing. 

6.  Inferior  Lahud  Group. — Depressor  labii  inferioris. 

Depressor  anguli  x)ris. 
Levator  labii  inferioris. 

Dissection. — To  dissect  the  inferior  labial  region  continue  the 
vertical  section  from  the  margin  of  the  lower  lip  to  the  point  of  the 
chin.  Then  carry  an  incision  along  the  margin  of  the  lower  jaw  to  its 
angle.  Dissect  off  the  integument  and  superficial  fascia  from  the 
whole  of  this  surface,  and  the  muscles  of  the  inferior  labial  region  will 
be  exposed. 

The  Dbprbssor  labii  inferioris  (quadratus  menti)  arises  from 
the  oblique  line  by  the  side  of  the  symphysis  of  the  lower  jaw,  and 
passing  upwards  and  inwards  is  inserted  into  the  orbicularis  muscle 
and  integument  of  the  lower  lip. 

HdaHons. — By  its  superficial  surface  with  the  platysma  myoides, 
part  of  the  depressor  anguli  oris,  and  with  the  integument  of  the  chin 
with  which  it  is  closely  connected.  By  the  deep  surface  with  the  le- 
vator labii  inferioris,  the  labial  glands  and  mucous  membrane  of  the 
lower  lip,  and  with  the  mental  nerve  and  artery. 

The  Depressor  anguli  oris  (triangularis  oris)  is  a  triangular 
plane  of  muscle  arising  by  a  broad  base  from  the  external  oblique 
ridge  of  the  lower  jaw,  and  inserted  by  its  apex  into  the  angle  of  the 
mouth,  where  it  is  continuous  with  the  levator  anguli  oris  and  zygo- 
maticus  major. 

Relations. — By  its  superficial  surface  with  the  integument ;  and  by 
itB  deep  surface  with  the  depressor  labii  inferioris,  the  buccinator  and 
the  branches  of  the  mental  nerve  and  artery. 

The  Levator  labu  inferioris  (levator  menti)  is  a  small  conical 
slip  of  muscle  arising  from  the  incisive  fossa  of  the  lower  jaw,  and  in- 
serted into  the  integument  of  the  chin.  It  is  in  relation  with 
the  mucous  membrane  of  the  mouth,  with  its  fellow,  and  with  the  de- 
pressor labii  inferioris. 

Actions. — The  depressor  labii  inferioris  draws  the  lower  lip  directly 
downwards,  and  at  the  same  time  a  little  outwards.  The  depressor 
anguli  oris,  from  the  radiate  direction  of  its  fibres,  will  pull  the  angle 
of  the  mouth  either  downwards  and  inwards,  or  downwards  and  out- 
wards, and  be  expressive  of  grief ;  or  acting  with  the  levator  anguli 
oris  and  zygomaticus  major,  it  will  draw  the  angle  of  the  mouth 
directly  backwards.  The  levator  labii  inferioris  raises  and  protrudes 
the  integument  of  the  chin. 


176  MAXILLARY   GROUP. 

7.  Mcuillary  group,^~MaMet4ir, 

Temporalis, 
Baccmator, 

Pterygoideus  externum 
Pterygoidens  intenitts. 

Dtsaedion* — ^The  masseter  has  been  alieady  exposed  by  the  pre- 
ceding dissection. 

The  Massbtbr  {fiofftUfuu,  to  chew,)  is  a  short,  thick  and  some- 
times quadrilateral  muscle,  composed  of  two  planes  of  fibres,  sape^ 
ficial  and  deep.  The  superficial  layer  arises  by  a  strong  aponemous 
from  the  tuberosity  of  the  superior  maxillary  bone,  the  lower  border 
of  the  malar  bone  and  zygoma,  and  passes  backwards  to  be  inaerid 
into  the  ramus  and  angle  of  the  inferior  maxilla.  The  deep  layer 
arises  from  the  posterior  part  of  the  zygoma,  and  passes  forwsurds,  to 
be  inserted  into  the  upper  half  of  the  ramus.  This  muscle  is  tendinom 
and  muscular  in  its  structure. 

Belations. — By  its  external  surface  with  the  zygomaticus  major  and 
risorius  Santorini  muscle,  the  parotid  gland  and  Stenon^s  duct,  the 
transverse  &cial  artery,  tjie  pes  anserinus  and  the  integument.  Bj 
its  internal  surface  with  the  temporal  muscle,  the  buccinator,  from 
which  it  is  separated  by  a  mass  of  £it,  and  with  the  ramus  of  the 
lower  jaw.  By  its  posterior  border  with  the  parotid  gland  ;  and  by 
the  anterior  border  with  the  facial  arteryand  vein. 

Dissection. — Make  an  incision  along  the  upper  border  of  the 
zygoma,  for  the  purpose  of  separating  the  temporal  &8cia  from  its 
attachment.  Then  saw  through  the  zygomatic  process  of  the  mahr 
bone,  and  through  the  root  of  the  zygoma,  near  to  the  meatus  audi- 
torius.  Draw  down  the  zygoma,  and  with  it  the  origin  of  the  mas- 
seter,  and  dissect  the  latter  muscle  away  from  the  ramus  and  angle 
of  the  inferior  maxilla.  Now  remove  the  temporal  fascia  from  the 
rest  of  its  attachment,  and  the  whole  of  the  temporal  muscle  will  he 
exposed. 

The  TEMPORAL  is  a  broad  and  radiating  muscle  occupying  a  conn* 
derable  extent  of  the  side  of  the  head  and  filling  the  temporal  fossa. 
It  is  covered  in  by  a  very  dense  fascia  (temporal  ^scia)  which  is 
attached  along  the  temporal  ridge  on  the  side  of  the  skull,  extendii^ 
from  the  external  angular  process  of  the  frontal  bone  to  the  mastoid 
portion  of  the  temporal ;  inferiorly,  it  is  connected  to  the  upper  border 
of  the  zygoma.  The  muscle  arises  by  tendinous  fibres  firom  the  whole 
length  of  the  temporal  ridge,  and  by  muscular  fibres  from  the  temporal 
fascia  and  entire  surface  of  the  temporal  fossa.  Its  fibres  converge  to 
a  strong  and  narrow  tendon,  which  is  inserted  into  the  apex  of  tiie 
coronoid  process,  and  for  some  way  down  upon  its  inner  surfece. 

Belations. — By  its  external  surface  with  the  temporal  fascia,  whidi 
separates  it  from  the  attoUens  and  attrahens  aurem  musde,  the  tem- 
poral vessels  and  nerves  ;  and  with  the  zygoma  and  masseter.  By  its 
internal  surface  with  the  bones  forming  the  temporal  fossa,  the  exter> 
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nal  pterygoid  muscle,  a  part  of  the  buccinator,  and  the  internal  maxil- 
lary artery  with  its  deep  temporal  branches. 

By  sawing  through  the  coronoid  process  near  to  its  base,  and  pull- 
ing it  upwards,  together  with  the  temporal  muscle,  which  may  be  dis- 
sected firom  the  fossa,  we  obtain  a  view  of  the  entire  extent  of  the 
buccinator  and  of  the  external  pterygoid  muscle. 

The  Buccinator  (biuxina,  a  trumpet),  the  trumpeter^s  muscle,  arises 
from  the  alveolar  process  of  the  superior  maxillary  and  from  the  ex- 
ternal oblique  line  of  the  inferior  maxillary  bone,  as  far  forward  as 
the  second  bicuspid  tooth,  and  from  the  pterygo-maxillary  ligament. 
This  ligament  is  the  raphe  of  union  between  the  buccinator  and  supe- 
rior constrictor  muscle,  and  is  attached  by  one  extremity  to  the  hamu- 
lar  process  of  the  internal  pterygoid  plate,  and  by  the  other  to  the 
extremity  of  the  molar  ridge.  The  fibres  of  the  muscle  converge  to- 
wards the  angle  of  the  mouth  where  they  cross  each  other,  the 
superior  being  continuous  with  the  inferior  segment  of  the  orbicularis 
oris,  and  the  inferior  with  the  superior  segment.  The  muscle  is  in- 
vested externally  by  a  thin  fascia. 

Illations. — By  its  exteimcU  surface^  posteriorly  with  a  large  and 
rounded  mass  of  &t,  which  separates  the  muscle  from  the  ramus  of 
the  lower  jaw,  the  temporal,  and  the  masseter ;  mtieriorly  with  the 
risorius  Santorini,  the  zygomatici,  the  levator  anguli  oris,  and  the 
depressor  anguli  oris.  It  is  also  in  relation  with  a  part  of  Stenon^s 
duct  which  pierces  it  opposite  the  second  molar  tooth  of  the  upper 
jaw,  with  the  transverse  facidl  artery,  the  branches  of  the  facial  and 
buccal  nerve,  and  the  facial  artery  and  vein.  By  its  interned  surface 
with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  External  pterygoid  is  a  short  and  thick  muscle,  broader  at 
its  origin  than  at  its  insertion.  It  arises  by  two  heads,  one  from  the 
pterygoid  ridge  on  the  greater  ala  of  the  sphenoid  ;  the  other  from  the 
external  pterygoid  plate  and  tuberosity  of  the  palate  bone.  The  fibres 
pass  backwards  to  be  inserted  into  the  neck  of  the  lower  jaw  and  the 
interarticular  fibro-cartilage.  The  internal  maxillary  artery  frequently 
passes  between  the  two  heads  of  this  muscle. 

Rdaiions. — By  its  eaiei-nal  surface  with  the  ramus  of  the  lower  jaw, 
the  temporal  muscle,  and  the  internal  maxillary  artery  ;  by  its  internal 
surface  with  the  internal  pterygoid  muscle,  internal  lateral  ligament  of 
the  lower  jaw,  arteria  meningea  media,  and  inferior  maxillary  nerve  ; 
and  by  its  upper  border  with  the  muscular  branches  of  the  inferior 
maxillary  nerve  ;  the  internal  maxillary  artery  passes  between  the  two 
heads  of  this  muscle,  and  its  lower  origin  is  pierced  by  the  buccal  nerve. 

The  external  pterygoid  muscle  must  now  be  removed,  the  ramus  of 
the  lower  jaw  sawn  through  its  lower  third,  and  the  head  of  the  bone 
dislocated  from  its  socket  and  withdrawn,  for  the  purpose  of  seeing  the 
pterygoideus  intemus. 

The  Internal  pterygoid  is  a  thick  quadrangular  muscle.  It 
arises  from  the  pterygoid  fossa  and  descends  obliquely  backwards,  to 
be  inserted  into  the  ramus  aud  angle  of  the  lower  jaw :  it  resembles 
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the  nwnetet  in  sppearanec  uid  direction,  and  vu  nanied  bj  Wimki* 
the  iaternat  mauctei. 

Rtlaiiomi. — Bj  itt  eitemai  nirface  with  the  eiternal  pterygoid,  lie 
inferiar  maxilluy  nerre  and  its  braachei,  the  mtemal  maiilUry  uUij 
and  biBnchn,  the  inlemal  lalenil  ligament,  and  the  romas  of  the  loirei 
jaw.  By  itn  iufcrno/  latfaa  with  the  tensor  palali,  anperior  coDBtriOor 
■nd  6uda  of  the  pharyni,  and  by  its  pottcrior  border  with  the  pam^d 


Adioia. — The  maxillary  mueclea  ore  the  active  agents  in  mastioi- 
tion,  and  form  an  apparatus  beautifidly  fitted  for  that  office.  The 
buccinator  circnniBcribes  the  canity  of  the  mouth,  and  wiUi  the  aid  k 
the  tongue  keeps  the  food  under  the  immediate  pressure  of  the  teeth. 
By  means  of  its  conneclion  wilh  the  superior  constrictor,  it  shoitoa 
the  cavity  of  the  pharynx,  from  betbre  backwards,  and  becomes  an  im- 
portant Boiiliarj  in  deglutition.  The  temporal,  the  masseler,  and  the 
internal  pterygoid  are  the  bruising  muscles,  drawing  the  lower  jaw 
against  the  upper  with  great  foree.  The  two  latter  by  the  obliquity 
of  their  direction,  assist  the  ertemal  pterygoid  in  grinding  the  food  hj 
carrying  the  lower  jaw  forward  upon  the  upper  ;  the  jaw  being  broo^l 
'  back  again  by  the  deep  portion  of  the  masseter  and  posterior  fibres  of 
the  lempoiaL  The  whole  of  these  muscles,  acting  in  Buccession,  pre- 
duce  a  totat«ry  movement  of  the  teeth  upon  each  other,  wMch,  with 
the  direct  action  of  the  lower  jaw  against  the  upper,  effects  the  propef 
mastication  of  the  food. 

8.  AaHaUar  Group Attollens  aurem, 

Retrahens  aurem. 

•  The  two  plerr^d  muvdet.  The  lyBomacic  "Tch  and  the  greater  put  irf 
the  nunui  of  the  lower  jaw  havf  been  removed  in  order  to  bring  these  mnxla 
inloview.  1.  The  >phenoid  or^n  of  Iht  citemal  pttrjgoid  mmde.  3.  11» 
|;terf  goitl  origin,     3.  The  uilenuil  pwrrgoid  muiele. 


MUSCLES  OF   THE   NECK.  179 

lyisseetUm* — The  three  small  muscles  of  the  ear  may  be  exposed  by 
removing  a  square  of  integument  from  around  the  auricula.  This 
operation  must  be  performed  with  care,  otherwise  the  muscles, 
which  are  extremely  thin,  will  be  raised  with  the  superficial  fascia. 
They  are  best  dissected  by  commencing  with  their  tendons,  and  thence 
proceeding  in  the  course  of  their  radiating  fibres. 

The  Attollbns  aurbm  (superior  auris),  the  largest  of  the  three,  is 
a  thin  triangular  plane  of  muscular  fibres  arising  from  t^e  edge  of  the 
aponeurosis  of  the  occipito- frontalis,  and  maerted  into  thfe  upper  part  of 
the  concha. 

It  is  in  relation  by  its  external  surfcice  with  the  integument,  and  by 
the  internal  with  the  temporal  aponeurosis. 

The  Attrahbns  aurbm  (anterior  auris),  also  triangular,  arises 
from  the  edge  of  the  aponeurosis  of  the  occipito-frontalis,  and  is  in- 
serted into  the  anterior  part  of  the  helix,  covering  in  the  anterior  and 
posterior  temporal  arteries. 

It  is  in  rekUion  by  its  external  surface  with  the  integument ;  and 
by  the  internal  with  the  temporal  aponeurosis  and  with  the  temporal 
artery  and  veins. 

The  Rbtrahbns  aurbm  (posterior  auris),  arises  by  three  or  four 
muscular  slips  from  the  mastoid  process.  They  are  inserted  into  the 
posterior  surface  of  the  concha.  • 

It  is  in  relation  by  its  external  surfEice  with  the  integument,  and  by 
its  internal  surface  with  the  mastoid  portion  of  the  temporal  bone.. 

mictions. — The  muscles  of  the  auricular  region  possess  but  little 
action  in  man  ;  they  are  the  analogues  of  important  muscles  in  brutes. 
Their  use  is  si^ciently  explained  in  their  names. 

MUSCLES  OF  THE  NECK. 

The  muscles  of  the  neck  may  be  arranged  into  eight  groups  corres- 
ponding with  the  natural  divisions  of  the  region  ;  they  are  the — 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx, 

3.  Elevators  of  the  os  hyoides  and  larynx.    ^ 

4.  Lingual  group. 

5.  Phajryngeal  group. 

6.  Soft  palate  group. 

7.  Praevertebrsd  group. 

8.  Proper  muscles  of  the  larynx. 

And  each  of  these  groups  consists  of  the  following  muscles : — viz. 

1.  Sv^perfidal  Group,  2.  Depressors  of  the  os 

Platysma-myoides,  hyoides  and  larynx, 

Stemo-cleido-mastoideus.  Stemo-hyoideu  s, 

Stemo-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 
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3.  Eleffaion  of  Ote  08  6.  Mttades  of  the  soft  Palate, 

hyaides  and  laryna>,  levator  palati, 

Digastricus,  Tensor  palati, 

Stylo-hyoideus,  Azygos  uvulae, 

Mylo-hyoidcuB,  Palato-glossus, 

Oenio-hyoideuB,  Palato-pharyngeus. 

Oenio-hyo-fflo88UB.  ^  ,     ,  ^ 

7.  Prevertebral  Group, 
4.  Muscles  of  the  Tongue. 
^     .    ,        ,  Rectus  anticus  major, 

Gemo-Iiyo^gloBsus,  ^^^^  ^^^^  ^ 

Hyo-glossus,  s^^^^3  ^^^^^ 

^J'^P*^*'  Scalenus  posticus, 

Stylo-glossus,  Longus  cSlli. 

Palato-glossus.  ° 

6.  Muscles  of  the  Pharynx.         8-  ^Wtwc/w  of  the  Larynx, 

Constrictor  inferior,  Crico-thyroideus, 

Constrictor  medius,  Crico-arytsenoideus,  posticus, 

Constrictor  superior,  Crico-arytaenoideus,  lateralis, 

Stylo-pharyngeus,  Thyro-arytaenoideus, 

Pidato-pharyngeus.  Arytaenoideus. 

Dissection. — The  dissection  of  the  neck  should  be  commenced  by 
making  an  incision  along  the  middle  line  of  its  fore  part  from  the  ohm 
to  the  sternum,  and  bounding  it  superiorly  and  inferiorly  by  two 
transverse  incisions  ;  the  superior  one  being  carried  along  the  maigm 
of  the  lower  jaw,  and  across  the  mastoid  process  to  the  tubercle  on 
the  occipital  bone,  the  inferior  one  along  the  clavicle  to  the  acromion 
process.  The  square  flap  of  integument  thus  included  should  be  tamed 
back  firom  the  entire  side  of  the  neck,  which  brings  into  view  the 
superficial  fascia,  and  on  the  removal  of  a  thin  layer  of  superficial  &aci& 
the  platysma  myoides  will  be  exposed. 

The  Platysma  myoides  {^Xarvf^  [ms  tl^a;,  broad  muscle-like  la- 
mella), is  a  thin  plane  of  muscular  fibres,  situated  between  the  two 
layers  of  the  superficial  cervical  fascia ;  it  arises  from  the  integument 
over  the  pectoralis  major  and  deltoid  muscles,  and  passes  obliqaelv 
upwards  and  inwards  along  the  side  of  the  neck  to  be  inserted  into  the 
side  of  the  chin,  oblique  line  of  the  lower  jaw,  the  angle  of  the  mouth, 
and  into  the  cellular  tissue  of  the  face.  The  most  anterior  £bres  are 
continuous  beneath  the  chin,  with  the  muscle  of  the  opposite  side ; 
the  next  interlace  with  the  depressor  anguli  oris,  and  depressor  kbii 
inferioris,  and  the  most  posterior  fibres  are  disposed  in  a  transverse 
direction  across  the  side  of  the  face,  arising  in  the  ceUular  tissoe 
covering  the  parotid  gland,  and  inserted  into  the  angle  of  the  mouth, 
constituting  the  risorius  Santorini.  The  entire  muscle  is  analogoos 
to  the  cutaneous  muscle  of  brutes,  the  panniculus  camosus. 

Relations. — By  its  external  surface  with  the  integument,  with  whk^ 
it  is  closely  adherent  below,  but  loosely  above.     By  its  internal  surfaee^ 
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below  iW  clavicle,  with  the  pectoralis  major  and  deltoid  ;  Id  the  neck 
with  the  external  ji^Ur  vein  and  deep  cervical  becia ;  an  the  foce. 
with  the  parotid  gland,  tbe  maaseter,  the  facial  artery  and  Tela, 
the  buccinator,  the  depressor  anguli  oria,  and  the  depr^saor  tahii  in- 

On  laiaing  the  ptat^runa  thraoghout  ita  whole  extent,  the  etemo- 
mastoid  is  hcaught  into  view. 

Fig.  8S,' 


The  Stbrno-cli [DO- MASTOID  ie  the  large  ahlique  muscle  of  the  neck; 
and  is  situated  between  two  layers  of  the  deep  cervical  hscia.  It 
ariaei  as  implied  in  its  name  from  the  sternnm  and  clavicle  (.;Li.}i»)> 
and  passes  obliquely  upwards  and  backwards  to  be  t'merterf  into  the 

■  The  mu9cl€>  of  Ibe  interior  aspect  of  the  neck ;  on  the  left  lido  tbe  super. 
fici»l  mnaclM  Ke  Men,  and  on  the  right  the  deep.    1.  The  poileriot  bellf  of 

wbich  its  lendon  ia  leen  yaaiing,  ii  attached  to  tbe  body  of  tbe  ot  byoidei  3. 
4.  The  itvlp-hroideiia  muscle,  truudied  bf  the  piMIerior  belly  of  the  digutri- 
cuj.  S.  The  raylo-byoideug.  6.  The  genio-hroidena.  ;.  The  tongue.  8. 
Tbe  byo-glouufl.  g.  Tbe  stylo-gloflsus.  lo.  The  stylo-plutfjngeut-  Jl.  Tht 
■temo-mutoid  muscle.  12.  Its  atemsl  erigin,  13.  It4  clavicular  origin.  14^ 
The  itenio-hyoid.  11  The  itemo-thyioKl  of  the  fight  side.  18.  The  thy™, 
hyoid.  17.  Tbe  hyoid  portion  of  the  omo-htitid.  18,  18,  Its  scapular  por- 
tion ;  on  the  left  side,  tlie  tendon  of  the  miucle  is  »en  to  be  bound  down  by  s 
portion  of  tbe  deep  cervice]  fsscu.    19-  Tlie  clsviculir  portion  of  tbe  trapeiiui. 
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mastoid  process  and  into  the  superior  cnryed  line  of  the  occipital  bone. 
The  sternal  portion  arises  by  a  rounded  tendon,  increases  in  breadUi 
as  it  ascends,  and  spreads  out  to  a  considerable  extent  at  its  insertion. 
The  clavicular  portion  is  broad  and  fleshy,  and  separate  from  the 
sternal  portion  below,  but  becomes  gradually  blended  with  its  posterior 
surface  as  it  ascends. 

Rdaiiom. — By  its  superficial  surface  with  the  integument,  the  pla- 
tysma  myoides,  the  external  jugular  vein,  superficial  branches  of  the 
anterior  cervical  plexus  of  nerves,  and  the  anterior  layer  of  the  deep 
cervical  £Mcia.  By  its  deep  surface  with  the  deep  layer  of  the  cervic^ 
fascia ;  with  the  stemo-clavicular  articulation,  ^e  stemo-hyoid, 
stemo-thyroid,  omo-hyoid,  scaleni,  levator  anguli  scapulae,  splenii,  and 
the  posterior  belly  of  the  digastric  muscle ;  with  the  phrenic  nerve,  and 
the  posterior,  and  supra-scapular  artery ;  with  the  deep  lymphatic 
glands,  the  sheath  of  the  common  carotid  and  internal  jugular  vein, 
the  descendens  noni  nerve,  the  external  carotid  artery  and  its  posterior 
branches,  the  commencement  of  the  internal  carotid  artery ;  with  the 
cervical  plexus  of  nerves,  the  pneumogastric,  the  spinal  accessory,  the 
hypoglossal,  the  sympathetic  and  the  facial  nerve,  and  with  the  parotid 
gland.  It  is  pierced  on  this  aspect  by  the  spinal  accessory  nerve  and 
by  the  branches  of  the  mastoid  artery.  The  aaderior  border  of  the. 
muscle  is  the  posterior  boundary  of  the  great  anterior  triangle,  the 
other  two  boundaries  being  the  middle  line  of  the  neck  in  front,  and 
the  lower  border  of  the  jaw  above.  It  is  the  guide  to  the  operations 
for  the  ligature  of  the  common  carotid  artery  and  arteria  innominata, 
and  for  oesophagotomy.  The  posterior  border  is  the  anterior  boundary 
of  the  great  posterior  triangle ;  the  other  two  boundaries  being  the 
anterior  border  of  the  trapezius  behind,  and  the  clavicle  below. 

Actions. — The  platysma  produces  a  muscular  traction  on  the  int^- 
ment  of  the  neck,  which  prevents  it  from  fedling  so  flaccid  in  old  persons 
as  would  be  the  case  if  the  extension  of  the  skin  were  the  mere  result 
of  elasticity.  It  draws  also  upon  the  angle  of  the  mouth,  and  Is  one 
of  the  depressors  of  the  lower  jaw.  The  transverse  fibres  draw  the 
angle  of  the  mouth  outwards  and  slightly  upwards.  The  stemo- 
mastoid  muscles  are  the  great  anterior  muscles  of  connection  between 
the  thorax  and  the  head.  Both  muscles  acting  together  bow  the  head 
directly  forwards.  The  clavicular  portions,  acting  more  forcibly  than 
the  sternal,  give  stability  and  steadiness  to  the  head  in  supporting 
great  weights.  Either  muscle  acting  singly  would  draw  the  head 
towards  the  shoulder  of  the  same  side,  and  carry  the  face  towards  the 
opposite  side. 

Second  Cfroup, — Depressors  of  the  Os  Ifyoides  and  Larynx, 

Stemo-hyoid, 
Stemo-thyroid, 
Thyro-hyoid, 
Omo-hyoid. 

Dissection, — These  muscles  are  brought  into  view  by  removing  the 
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deep  fascia  from  off  the  front  of  the  neck  between  the  two  stemo- 
m^stoid  mnscles.  The  omo-hyoid  to  be  seen  in  its  whole  extent  re- 
quires that  the  stemo-mastoid  muscle  should  be  divided  from  its  origin 
and  turned  aside. 

The  Sterno-hyoideus,  is  a  narrow  riband-like  muscle,  arising 
from  the  posterior  surfistce  of  the  first  bone  of  the  sternum  and  inner 
extremity  of  the  clavicle.  It  is  inserted  into  the  lower  border  and 
posterior  sur&ce  of  the  body  of  the  os  hyoides.  The  stemo-hyoidei 
are  separated  by  a  considerable  interval  at  the  root  of  the  neck,  but 
approach  each  other  as  they  ascend  :  they  are  frequently  traversed  by 
a  tendinous  intersection. 

Jielations, — By  its  eoctemal  surface  with  the  deep  cervical  &8cia,  the 
platysma  myoides  and  stemo-mastoid  muscle  ;  by  its  inlamal  surfiice 
with  the  stemo-thyroid,  and  thyro-hyoid  muscle,  and  the  superior 
thyroid  artery. 

The  Sterno-thyroidbus,  broader  than  the  preceding  beneath 
which  it  lies,  arises  from  the  posterior  surface  of  the  upper  bone  of 
the  sternum,  and  from  the  cartilage  of  the  first  rib ;  it  is  inserted 
into  the  oblique  line  on  the  great  ala  of  the  thyroid  cartilage.  The 
inner  borders  of  these  muscles  lie  in  contact  along  the  middle  line, 
and  they  are  generally  marked  by  a  tendinous  intersection  at  their 
lower  part. 

Rdaiiofm. — By  its  external  surface  with  the  stemo-hyoid,  omo- 
hyoid, and  stemo-mastoid  muscle  ;  by  its  internal  surface^  with  the 
trachea  and  inferior  thyroid  veins,  with  the  thyroid  gland,  the  lower 
part  of  the  larynx,  the  sheath  of  the  common  carotid  artery  and 
internal  jugular  vein,  with  the  subclavian  vein  and  vena  innominata, 
and  on  the  right  side  with  the  arteria  innominata.  The  middle  thy- 
roid vein  lies  along  its  inner  border. 

The  Thyro-hygideus  is  the  continuation  upwards  of  the  stemo- 
thyroid  muscle.  It  arises  from  the  oblique  line  on  the  thyroid  carti- 
lage, and  is  inserted  into  the  lower  border  of  the  body  and  great  comu 
of  the  OS  hyoides. 

Relations. — By  its  eaetemal  surface  with  the  stemo-hyoid  and  omo- 
hyoicl  muscle  ;  by  its  internal  surface  with  the  great  ala  of  the  thyroid 
cartilage,  the  thyro-hyoidean  membrane,  and  the  superior  laryngeal 
artery  and  nerve. 

The  OMO-HYOinBus  (<vjee«f,  shoulder)  is  a  double-bellied  muscle 
passing  obliquely  across  the  neck  from  the  scapula  to  the  os  hyoides  ; 
it  forms  an  obtuse  angle  behind  the  stemo-mastoid  muscle,  and  is 
retained  in  that  position  by  means  of  a  process  of  the  deep  cervical 
fiucia  which  is  connected  to  the  inner  border  of  its  tendon.  It  arises 
from  the  upper  border  of  the  scapula,  and  from  the  transverse  liga- 
ment of  the  supra-scapular  notch,  and  is  inserted  into  the  lower  border 
of  the  body  of  the  os  hyoides. 

Relations. — By  its  suiperfi4ml  surface  with  the  trapezius,  the  sub- 
clavius  and  clavicle,  the  deep  cervical  fascia  and  platysma  myoides, 
the  stemo-mastoid,  and  the  integument.     By  its  de^  surface  with  the 
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brachial  plexuB,  the  tcaleni  mnwles,  the  phrenic  nerve,  the  sheath  of 
the  common  carotid  artery  and  jugular  vein,  the  deeoendens  noni  nerve, 
the  Btemo-thyroid,  and  thyro-hyoid  muscle,  and  the  stemo-hyoid  at 
its  insertion.  The  scapular  portion  of  the  muscle  divides  the  great 
posterior  triangle  into  a  superior  or  occipital  triaw^ ;  and  an  inferior 
or  wbdavian  triangle^  which  contains  the  subclavian  artery  and  bra- 
chial plexus  of  nerves ;  the  other  two  boundaries  of  the  latter  being 
the  stemo-mastoid  in  front  and  the  clavicle  below.  The  hyoid  po^ 
tion  of  the  muscle,  divides  the  great  anterior  triangle  into  an  inferior 
carotid  triangle  situated  below  the  muscle,  and  into  a  superior  triangle 
which  lies  above  the  muscle  and  is  again  subdivided  by  the  digas- 
tricus  into  the  aubmcueiUary  irian^  and  the  superior  carotid  triam^ 
The  other  two  boundaries  of  the  inferior  carotid  triangle,  are  the 
middle  line  of  the  neck  in  front  and  the  anterior  border  of  the  stemo- 
mastoid  behind.  The  other  boundaries  of  the  superior  carotid  triangle 
are  the  posterior  belly  of  the  digastricus  muscle  above  and  the  ante- 
rior border  of  the  stemo-mastoid  behind. 

Actions. — The  four  muscles  of  this  group  are  the  depressors  of 
the  OS  hyoides  and  larynx.  The  three  former  drawing  these  parts 
downwards  in  the  middle  line,  and  the  two  omo-hyoidei  regulating 
their  traction  to  the  one  or  other  side  of  the  neck,  according  to  the 
position  of  the  head.  The  omo-hyoid  muscles  by  means  of  their  con- 
nection with  the  cervical  fascia  are  rendered  tensors  of  that  portion  of 
the  deep  cervical  fascia  which  covers  in  the  lower  part  of  the  neck, 
between  the  two  stemo-mastoid  muscles. 

Third  Group, — Elevators  oftheOs  Hyoides, 

Digastricus, 
Stylo-hyoid, 
Mylo-hyoid, 
Genio-hyoid, 
Genio-hyo  -glossus. 

Dissection, — These  are  best  dissected  by  placing  a  high  block  be- 
neath the  neck,  and  throwing  the  head  backwards.  The  integument 
has  been  already  dissected  away,  and  the  removal  of  the  cellular  tissue 
and  fat  brings  them  clearly  into  view. 

The  Digastricus  (^/f,  twice,  yaa-rh^  belly)  is  a  small  muscle  situ- 
ated immediately  beneath  the  side  of  the  body  of  the  lower  jaw  ;  it  is 
fleshy  at  each  extremity,  and  tendinous  in  the  middle.  It  arises  from 
the  digastric  fossa,  upon  the  inner  side  of  the  mastoid  process  of  the 
temporal  bone,  and  is  inserted  into  a  depression  on  the  inner  side  of 
the  lower  jaw,  close  to  the  symphysis.  The  middle  tendon  is  held  in 
connection  with  the  body  of  the  os  hyoides  by  an  aponeurotic  loop, 
through  which  it  plays  as  through  a  pulley  ;  the  loop  being  lubricated 
by  a  synovial  membrane.  A  thin  layer  of  aponeurosis  is  given  off 
from  the  tendon  of  the  digastricus  at  each  side,  which  is  connected 
with  the  body  of  the  os  hyoides  and  forms  a  strong  plane  of  fascia 
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between  the  anterior  portions  of  the  two  muscles.     This  fiiscia  is 
named  the  supra-hyoidean* 

HdaUons, — By  its  superficial  surface  with  the  platysma  myoides, 
the  stemo-mastoid,  the  anterior  &sciculus  of  the  stylo-hyoid  muscle, 
the  parotid  gland,  and  submaxillary  gland.  By  its  deep  surface  with 
the  styloid  muscles,  the  hyo-glossus,  the  mylo-hyoid  muscle,  the  ex- 
ternal carotid  artery,  the  lingual  and  the  facial  arteries,  the  in- 
ternal carotid  artery,  the  jugular  vein,  and  the  hypoglossal  nerve. 
The  digastric  muscle  forms  the  two  inferior  boundaries  of  the  sub- 
Tnaxillary  triangle,  the  superior  boundary  being  the  side  of  the  body  of 
the  lower  jaw.  In  the  posterior  half  of  the  submaxillary  triangle  are 
situated  the  submaxillaiy  gland  and  the  fecial  artery. 

The  Stylo-hyoidbus  is  a  small  and  slender  muscle  situated  in 
immediate  relation  with  the  posterior  belly  of  the  digastricus  muscle, 
being  pierced  by  its  tendon.  It  arises  from  the  middle  of  the  styloid 
process,  and  is  inserted  into  the  body  of  the  os  hyoides  near  the 
middle  line. 

Rdations, — By  its  superficial  surface  with  the  posterior  belly  of  the 
digastricus,  the  parotid  gland  and  sub-maxillary  gland  ;  its  deep  re- 
lations are  similar  to  those  of  the  posterior  belly  of  the  digastricus. 

The  digastricus  and  stylo -hyoideus  must  be  removed  from  their  con- 
nection with  the  lower  jaw  and  os  hyoides,  and  turned  aside  in  order 
to  see  the  next  muscle. 

The  Mylo-hyoidbus  {ftiXn^  mola,  i.  e.  attached  to  the  molar  ridge 
of  the  lower  jaw)  is  a  broad  triangular  plane  of  muscular  fibres,  form- 
ing, with  its  fellow  of  the  opposite  side,  the  inferior  wall  or  floor  of  the 
mouth.  It  arises  from  the  molar  ridge  on  the  lower  jaw,  and  proceeds 
obliquely  inwards  to  be  inserted  into  the  raphe  of  the  two  muscles  and 
into  the  body  of  the  os  hyoides ;  the  raph6  is  sometimes  deficient  at  its 
anterior  part 

Relations, — By  its  superficial  or  inferior  sutface,  with  the  platysma 
myoides,  the  digastricus,  the  supra-hyoidean  fascia,  the  submaxillary 
gland  and  the  submental  artery.  By  its  deep  or  superior  surface,  with 
the  genio-hyoideus,  the  genio-hyo-glossus,  the  hyo-glossus,  the  stylo- 
glossus, the  gustatory  nerve,  ^e  hypoglossal  nerve,  Wharton^s  duct, 
the  sublingual  gland,  and  the  mucous  membrane  of  the  floor  of  the 
month. 

After  the  mylo-hyoideus  has  been  examined,  it  should  be  cut  away 
from  its  origin  and  insertion,  and  completely  removed.  The  view  of 
the  next  muscles  would  also  be  greatly  improved  by  dividing  the 
lower  jaw  on  the  near  side  of  the  symphysis,  and  drawing  it  outwards, 
or  by  removing  it  altogether  if  the  ramus  have  been  already  cut  across 
in  dissecting  the  internal  pterygoid  muscle.  The  tongue  may  then  be 
drawn  out  of  the  mouth  by  means  of  a  hook. 

The  Gbnio-hyoidbus  (yoMy,  the  chin)  arises  from  a  small  tubercle 
upon  the  inner  side  of  the  symphysis  of  the  lower  jaw,  and  is  inserted 
into  the  upper  part  of  the  body  of  the  os  hyoides.  It  is  a  short  and 
slender  muscle,  very  closely  connected  with  the  border  of  the  following. 
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Rdaiiom. — By  its  superficial  or  inferior  sui^ace,  with  the  mylo- 
hyoideus ;  by  the  deep  or  superior  surface  with  the  lower  border  of 
the  genio-hyo-gloBsus. 

The  Oenio-hyo-glossus  (yXA?##a,  the  tongue)  is  a  triangular 
muscle,  narrow  and  pointed  at  its  origin  from  the  lower  jaw,  broad 
and  fiin-shaped  at  its  attachment  to  the  tongue.  It  arises  firom  a 
tubercle  immediately  above  that  of  the  genio-hyoideus,  and  spreads 
out  to  be  inserted  into  the  whole  length  of  the  tongue,  from  its  base  to 
the  apex,  and  into  the  body  of  the  os  hyoides. 

Relations, — By  its  inner  surface  with  its  fellow  of  the  opposite  side. 
By  its  outer  surface  with  the  mylo-hyoideus,  the  hyo-glossus,  the 
stylo-glossus,  lingualis,  the  sublingual  gland,  the  lingual  artery,  and 
the  hypoglossal  nerve.  By  its  upper  border  with  the  mucous  membrane 
of  the  iloor  of  the  mouth,  in  the  situation  of  the  firaenum  linguae ;  and 
by  the  lower  border  with  the  genio-hyoideus. 

Actions. — The  whole  of  this  group  of  muscles  acts  upon  the  os 
hyoides  when  the  lower  jaw  is  closed,  and  upon  the  lower  jaw  when 
the  08  hyoides  is  drawn  downwards,  and  fixed  by  the  depressors  of  the 
OS  hyoides  and  larynx.  The  genio-hyo-glossus  is,  moreover,  a  muscle 
of  the  tongue ;  its  action  upon  that  organ  shall  be  considered  with  the 
next  group. 

Fourth  Group, — Muscles  of  the  Tongue, 

Genio-hyo-glossus, 

Hyo-glos8U8, 

Lingualis, 

Stylo-glossus, 

Palato-glossus. 

These  are  already  exposed  by  the  preparation  we  have  just  made ; 
there  remains,  therefore,  only  to  dissect  and  examine  them. 

The  Genio-hyo-glossus^  the  first  of  these  muscles,  has  been  described 
with  the  last  group. 

The  Hyo-olossus  is  a  square-shaped  plane  of  muscle,  arising  from 
the  whole  length  of  the  great  comu  and  from  the  body  of  the  os 
hyoides,  and  inserted  between  the  stylo-glossus  and  lii^ualis  into  the 
side  of  the  tongue.  The  direction  of  the  fibres  of  that  portion  of  the 
muscle  which  arises  from  the  body  is  obliquely  backwards  ;  and  that 
from  the  grtat  comu  obliquely  forwards  ;  hence  they  are  described  by 
Albinus  as  two  distinct  muscles,  under  the  names  of  the  basio-glossus, 
and  cerato-glossns,  to  which  he  added  a  third  fasciculus,  arising  firom 
the  lesser  comu,  and  spreading  along  the  side  of  the  tongue,  the 
chondro-glossus.  The  basio-glossus  slightly  overlapk  the  cerato- 
glossus  at  its  upper  part,  and  is  separated  from  it  by  the  transverse 
portion  of  the  stylo-glossus. 

Relations, — By  its  external  surface  with  the  digastric  mnsde,  the 
stylo-hyoideus,  stylo-glossus  and  mylo-hyoideus,  with  the  gustatory- 
nerve,  the  hypoglossal  nerve,  Wharton's  duct  and  the  sublingual  gland. 
By  its  internal  surface  with  the  middle  constrictor  of  the  pharynx, 


lie  lingnalis,  the  genio-hjo-glossus,  the  lingual  arteiy,  and  the  gloeso- 
phaijiigeal  netre. 

The  LiNQtTALia. — The  fibres  of  this  muicle  may  be  seen  tflwarde 
the  apex  of  tbe  tongne,  iuuing  from  the  intertal  between  the  hyo- 


glosnis  and  genia-hyo-gloeBUS ;  it  it  beat  eiamined  by  removing  the 
precediDg  DiuBcle.  It  consistB  of  a  unall  fasciculua  of  lihieB,  running 
toDgituduuUly  from  the  blue,  where  it  is  attached  to  the  ob  hyoides,  to 
the  apei  of  die  tongue.  It  is  in  relation  by  its  under  enrface  with 
the  mune  ailery. 

*  Hie  BljU^  mUBcLei  and  (be  muscLet  of  (he  tongue.  I .  A  portion  of  the 
tcmponl  bone  of  the  left  lids  of  the  ikull,  ingluding  the  >trL^d  mi  mutoid 
HOUMfl,  and  the  niFHtui  BuditoriuH  eitemiu,  3.  2.  The  nffht  Hide  of  the 
nverjmw,  divided  at  114  Ajmphpia;  the  left  ude  havinabeen 
I.  The  gemo-hvoideui  miucle.     S.  The  geoio-hfo- 


hjCKfflouixa  muKk ;  ia  baqJo-gloHiu  portion.    7-  Ita  ceiato-Kleaau 


MjlO'DUUlUUT  UgUDeot'  IV.  l^e  Hylo-hfoid.  11.  The  ■Lylo-phBryn^eu? 
Biucle.  13.  Tlie  iM  hjoid™.  13.  The  thyro-hyoidcan  memljrane.  11  Thi 
(kjnnd  cartilage.  I  A.  The  (hyTO-h)roldeUB  muKie  ariein^  from  the  cbLique  hot 
on  the  thyroid  cartilage.    16.  Thecii-" "-   -       -  •"-  -^--  ■'- — ■■' — 


■"  "* nt  of  the  ceaophagua. 
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The  Stvlo-olossus  arises  from  the  apex  of  the  styloid  process,  and 
from  the  stylo-maxillary  ligament ;  it  divides  upon  the  side  of  the 
tongue  into  two  portions,  one  transverse,  which  passes  transversely 
in  wards  between  the  two  portions  of  the  hyo-glosssus,  and  is  lost  among 
the  transverse  fibres  of  the  substance  of  the  tongue,  and  another 
longitudinal,  which  spreads  out  upon  the  side  of  the  tongue  as  &x 
as  its  tip. 

Relations, — By  its  external  surface  with  the  internal  pterygoid 
muscle,  the  gustatory  nerve,  the  parotid  gland,  sublingual  gland!,  and 
the  mucous  membrane  of  the  floor  of  the  tongue.  By  its  iniemal  sur- 
face with  the  tonsil,  the  superior  constrictor  muscle  of  the  pharynx, 
and  the  hyo-glossus  muscle. 

The  Palato-glossus  passes  between  the  soft  palate,  and  the  side 
of  the  base  of  the  tongue,  forming  a  projection  of  the  mucous  mem- 
brane, which  is  called  the  anterior  pillar  of  the  soft  palate.  Its  fibres 
are  lost  superiorly  among  the  muscular  fibres  of  the  palato-pharyngeus, 
and  inferiorly  among  the  fibres  of  the  stylo-glossus  upon  the  side  of  the 
tongue.  This  muscle  with  its  fellow  constitutes  the  constrictor  isthmi 
fiiucium. 

Actions — The  genio-hyo-glossus  muscle  effects  several  movements  of 
the  tongue,  as  might  be  expected  from  its  extent  When  the  tongue 
is  steadied  and  pointed  by  the  other  muscles,  the  posterior  fibres  of  the 
genio-hyo-glossus  would  dart  it  from  the  mouth,  while  its  anterior 
fibres  would  restore  it  to  its  original  position.  The  whole  length  of 
the  muscle  acting  upon  the  tongue,  would  render  it  concave  along  the 
middle  line,  and  form  a  channel  for  the  current  of  fiuid  towards  the 
pharynx,  as  in  sucking.  The  apex  of  the  tongue  is  directed  to  the 
roof  of  the  mouth,  and  rendered  convex  from  before  backwards  by  the 
linguales.  The  hyo-glossi,  by  drawing  down  the  sides  of  the  tongue, 
render  it  convex  along  the  middle  line.  It  is  drawn  upwards  at  its 
base  by  the  palato-glossi,  and  backwards  or  to  either  side  by  the  stylo- 
glossi. Thus  the  whole  of  the  complicated  movements  of  the  tongue 
may  be  explained,  by  reasoning  upon  the  direction  of  the  fibres  of  the 
muscles,  and  their  probable  actions.  The  palato-glossi  muscles  as- 
sisted by  the  uvula,  have  the  power  of  closing  the  fauces  completel}', 
an  action  which  takes  place  in  deglutition. 

Fifth  Group, — MiMcies  of^  Pharynx, 

Constrictor  inferior, 
Constrictor  medius. 
Constrictor  superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 

Dissection, — To  dissect  the  pharynx,  the  trachea  and  oesophagus 
are  to  be  cut  through  at  the  lower  part  of  the  neck,  and  drawn  up- 
wards by  dividing  the  loose  cellular  tissue  which  connects  the  pharynx 
to  the  vertebral  column.    The  saw  is  then  to  be  applied  behind  the 
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styloid  processes,  and  the  base  of  the  skull  sawn  through.  The 
vessels  and  loose  structures  should  be  removed  from  the  preparation, 
and  the  pharynx  stuffed  with  tow  or  wool  for  the  purpose  of  distend- 
ing it,  and  rendering  the  muscles  more  easy  of  dissection.  The  pha- 
rynx is  invested  by  a  proper  pharyngeal  fescia. 

The  Constrictor  inferior,  the  thickest  of  the  three  muscles  of 
this  class,  arises  from  the  upper  rings  of  the  trachea,  the  cricoid  car- 
tilage, and  the  oblique  line  of  the  i^yroid.  Its  fibres  spread  out  and 
are  inserted  into  the  fibrous  rapM  of  the  middle  of  the  pharynx,  the 
inferior  fibres  being  almost  horizontal,  and  the  superior  oblique,  and 
overlapping  the  middle  constrictor. 

Relations. — By  its  external  surface  with  the  anterior  surface  of  the 
vertebral  column,  the  longus  colli,  the  sheath  of  the  common  carotid 
artery,  the  stemo-thyroid  muscle,  the  thyroid  gland,  and  some  lymph- 
atic glands.  By  its  internal  surface  with  the  middle  constrictor,  the 
stylo-pharyngeus,  the  palato-pharyngeus,  and  the  mucous  membrane 
of  the  pharynx.  By  its  lower  border,  near  the  cricoid  cartilage,  it 
is  in  relation  with  the  recurrent  nerve ;  and  by  the  upper  border  with 
the  superior  laryngeal  nerve.  The  fibres  of  origin  of  this  muscle  are 
blend^  with  those  of  the  stemo-hyoid,  stemo-thyroid,  and  crico- 
thyroid, and  it  frequently  forms  a  tendinous  arch  across  the  latter. 

This  muscle  must  be  removed  before  the  next  can  be  examined. 

The  Constrictor  medius  arises  from  the  great  comu  of  the  os 
hyoides,  from  the  lesser  comu,  and  from  the  stylo-hyoidean  ligament. 
It  radiates  from  its  origin  upon  the  side  of  the  pharynx,  the  lower 
fibres  descending  and  being  overlapped  by  the  constrictor  inferior, 
and  the  upper  fibres  ascending  so  as  to  cover  in  the  constrictor  supe- 
rior. It  is  inserted  into  the  raphe  and  by  a  fibrous  aponeurosis  into 
the  basilar  process  of  the  occipital  bone. 

Relations, — By  its  external  surface  with  the  vertebral  column,  the 
longus  colli,  rectus  anticus  major,  the  carotid  vessels,  inferior  constric- 
tor, hyo-glossus  muscle,  lingual  artery,  pharyngeal  plexus  of  nerves, 
and  some  lymphatic  glands.  By  its  interned  surface,  with  the  superior 
constrictor,  stylo-pharyngeus,  palato-pharyngeus,  and  mucous  mem- 
brane of  the  pharynx. 

The  upper  portion  of  this  muscle  must  be  turned  down,  to  bring 
the  whole  of  the  superior  constrictor  into  view ;  in  so  doing,  the 
stylo-pharyngeus  muscle  will  be  seen  passing  beneath  its  upper 
border. 

The  Constrictor  superior  is  a  thin  and  quadrilateral  plane  of 
muscular  fibres  arising  from  the  extremity  of  the  molar  ridge  of  the 
lower  jaw,  from  the  pterygo-maxillary  ligament,  and  from  the  lower 
half  of  the  internal  pterygoid  plate,  and  inserted  into  the  raphi  and 
basilar  process  of  the  occipital  bone.  Its  superior  fibres  are  arched 
and  leave  an  interval  between  its  upper  border  and  the  basilar  process 
which  is  deficient  in  muscular  fibres,  and  it  is  overlapped  inferiorly  by 
the  middle  constrictor.  Between  the  side  of  the  pharynx  and  the 
ramus  of  the  lower  jaw  is  a  triangular  interval,  the  maadllo  pharyngeal 
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ipact,  which  U  boiuided  on  the  itmer  ude  by  the  inpniDr  connrictor 
maaele ;  oa  the  aider  tide  by  the  intemal  pteryj^id  muacle  ;  and 
iaUmJ  by  the  rectm  anticoi  major  sod  Tertebnil  column.  In  thii 
■pace  are  aitiuttcd  the  internal  (srotid  artery,  the  internal  jugular  vein, 
and  the  glouo-phaiYngeal,  pntiumogaitnc,  spinal  acceeaory,  and  hypo- 
gloMal  Dene. 

Etlatvma.^^'Ry  it«  AMenu/  niffoa  vith  the  TertebrHj  column  and 
it!  muKlet,  behind ;  with  the  Tewele  and  nerves  contained  in  the  vtia- 
iUo-piaryngeai  ipaee  laterally,  the  middle  conBtrictoc.itjIu-pharyngriu, 


and 

tensor  ualati  mrade. 

By  i 

ta  alermii  n 

»■/««  wilt  the  1. 

lyatot 

(oniil, 

and  mueoui 

membrane  of  tht 

rjTu 

[,  the  pharyngeal  fescia  being 

The 

!      SrVLO-PHABV> 

Fig.  87." 

long  and  slender  mntcle 

\ff  from  the 
of  the  base  of  the  styloid 
proceu  litdescendBbetween 
the  aaperior  andmiddlecon- 
BtriclsrmDBcles,  and  spreads 

membrane  of  the  phorynr, 
its  inferior  tibrea  being  m- 
terted  into  the  posterior  bor- 
dsi  of  the  thyroid  cartilage. 
Reiatiom^ — By  its  sxter- 
no/  surflife  with  the  atylo- 
gloeaus  muscle,  eilemal  ca- 
rotid artery,  parotid  gland, 
and  the  middle  constriclor. 
By  its  internal  guiface  with 
the  inlemal  carotid  artery, 
internal  jugular  vein,  aape- 
rior conetnctor,  palato-pba- 
ryngent,  and  mucous  mem- 
brane. Along  its  lower  bor- 
der   is    Been    the    glosso- 
pharyngeal nerve  which  crosses  it,  opposite  the  root  of  the  tongue, 
to  pass  between  the  superior  and  middle  conitrictor  and  behind  the 
hyo-gloseiis. 

The  palalo-pliaTyigeiti  ia  described  with  the  mnaclea  of  the  soft  pa- 

Cffli  carlUaSf.  S.  Thf  criro-thpoi'l  membruip,  4,  The  thyroid  eutilllge.  S. 
Tie  tijro-hjoLdam  membrane.  6  The  oi  hjoidea.  J.  The  stjlo-lijindean 
lipmenl.    8.  The  HMph^iu.    9-  The  tnfciior  coiutrietor.    Ifl.  The  middle 


of  the  phitr^ai  are  dcflcjenc 


.    17-  The  m;]D-braideui. 
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tlte.  It  ariia  bom  the  anft  palate,  and  i>  iratrled  into  thti  inner  ma- 
bce  a!  the  pharynx,  and  posterior  boidei  of  the  diyroid  cartiUge. 

Aetiaa. — The  thiee  constrictor  muscles  are  impoitant  agents  in 
deglulitioa ;  the;  contract  upon  the  morsel  of  food  as  soon  as  it  is 
tereired  b;  the  phaljoi,  and  convey  it  downwards  into  the  (eso- 
phagM.  The  etylo-pharyngei  draw  the  pharynit  upwards  and  widen 
it  laterally.  The  palato-pharyngei  also  diaw  it  upwardi,  and  with 
the  aid  of  the  uvula  close  ^b  opening  of  the  fauces. 

Satk  Oro«p.—Mas^  of  lit  toft  Palate. 

Levator  palati« 

Tensor  lalali, 

Aiygoa  uvute, 

PiJUo-gloBSUS, 

PaLuo-phaiy  nge  ua. 

DiBMfBHi.— To  eiai 

Emu  behind,  and  the  n 

pottctior  BUt&ce  of  the  soft  palate. 

The     LSVATOEI     FALATI,     a 

modemlely  thkk  muscle,  orisa  ^»-  ^^' 

from  the  extFemity  of  the  pe«  ^_ 
Imns  bone  and  from  the  poate- 
tioc  and  inferior  aspect  of  the 
Eustachian  tube,  and  passing 
down  by  the  side  of  the  poste- 
rior nares  apieads  out  in  the 
■tmcture  of  the  soft  palate  as 
be  as  the  middle  tine. 

Relatioaa, — Entemalii/  with 
the  tensor  palati  and  superior 
niDatrictor  muade ;  aleniaUji 
aid  potteriorly  with  the  mucons 
nteicbrane  of  the  pharynx  and 
H&  piaie ;  and  b;  its  lower 
border  with  the  p^lopharyn- 
gens. 

'  The  muKki  of  the  tc/tnaOie..    I .  A  tnuigietie  section  through  (he  mid- 

Lhc  middle  Luc,  and  the  pttrouq  porliun  uf  the  Eeicporal  lione  at  earh  side.  3. 
The  vomer  covered  by  mucous  Enembrane  aod  aejiaFatint;  the  two  poatener 
nares.  3,3.  The  Euitachiail  tubci,  4,  The  levator  palad  muicle  of  the  left 
uit;  the  light  haa  been  removed.  5.  The  hamulat  [iniceaa  of  the  inlemal 
plery^oid  plate  Df  the  Left  *ide.  around  which  the  aponeuroua  of  the  tcnaor 
palatL  IB  Been  turning-  G.  The  [itcry^u-rnailUaty  b^menl-  7-  The  superior 
onutriclot  muBcle  of  the  left  aide,  turned  aside.  8.  The  bitojb  nvulK  muacie. 
«.  The  intemal  plerjgoid  place.  ID.  The  citemal  pleij^iK  pkilc.  11.  The 
Umor  palati  muacle.  13.  Its  aponeuroaia  einanding  in  the  structure  of  the 
scrft  palate,  la.  The  external  pterygoid  muacle.  14.  The  atlachments  of  two 
pain  oi  muadea  cut  abort ;  the  uiperior  p^  betouB  to  the  genio-hfo-^sii 
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This  muscle  must  be  turned  down  firom  its  origin  on  one  side,  and 
removed,  and  the  superior  constrictor  dissected  away  from  its  ptery- 
goid origin,  to  bring  the  next  muscle  into  view. 

The  Tbnsor  palati  (circumflexus)  is  a  slender  and  flattened 
muscle ;  it  arises  from  the  scaphoid  fossa  at  the  base  of  the  internal 
pterygoid  plate  and  from  the  anterior  aspect  of  the  Eustachian  tube. 
It  descends  to  the  hamular  process  around  which  it  turns,  and  expands 
into  a  tendinous  aponeurosis,  which  is  inserted  into  the  transverse  ridge 
on  the  horizontal  portion  of  the  palate  bone,  and  into  the  raphe. 

Helaticms. — By  its  external  surfaoe  with  the  internal  pterygoid 
muscle ;  by  its  interned  surface  with  the  levator  palati,  internal  ptery- 
goid plate,  and  superior  constrictor.  In  the  soft  palate,  its  tendinous 
expansion  is  placed  in  frt)nt  of  the  other  muscles  and  in  contact  with 
the  mucous  membrane. 

The  AzYGos  uvuLiS  is  not  a  single  muscle,  as  might  be  inferred 
from  its  name,  but  a  pair  of  small  muscles  placed  side  by  side  in 
the  middle  line  of  the  soft  palate.  They  arise  from  the  spine  of  the 
palate  bone,  and  are  inserted  into  the  uvula.  By  their  anterior  suiface 
they  are  connected  with  the  tendinous  expansion  of  the  levatores 
palati,  and  by  the  posterior  with  the  mucous  membrane. 

The  two  next  muscles  are  brought  into  view  throughout  the  whole 
of  their  extent,  by  raising  the  mucous  membrane  from  off  the  pillars 
of  the  soft  palate  at  each  side. 

The  Palato-glossus  (constrictor  isthmi  faucium)  is  a  small  fascicu- 
lus of  fibres  that  arises  in  the  soft  palate,  and  descends  to  be  inserted 
into  the  side  of  the  tongue.  It  is  the  projection  of  this  small  muscle, 
covered  by  mucous  membrane,  that  forms  the  anterior  pillar  of  the 
soft  palate.  It  has  been  named  constrictor  isthmi  faucium  from  a 
function  it  performs  in  common  with  the-  palato-pharyngeus,  viz.  of 
constricting  the  opening  of  the  fauces. 

The  Palato-pharyngbus  forms  the  posterior  pillar  of  the  fences ; 
it  arises  by  an  expanded  fesciculus  from  the  lower  part  of  the  soft 
palate,  where  its  fibres  are  continuous  with  those  of  the  muscle  of  the 
opposite  side ;  and  is  inserted  into  the  posterior  border  of  the  thyroid 
cartilage.  This  muscle  is  broad  above  where  it  forms  the  whole  thick- 
ness of  the  lower  half  of  the  soft  palate,  narrow  in  the  posterior  pillar, 
and  again  broad  and  thin  in  the  pharynx  where  it  spreads  out  pre- 
viously to  its  insertion. 

Relations. — In  the  soft  palate  it  is  in  relation  with  the  mucous 
membrane  both  by  its  anterior  and  posterior  surface ;  above^  with  the 
muscular  layer  formed  by  the  levator  palati,  and  helow  with  the  mu- 
cous glands  situated  along  the  margin  of  the  arch  of  the  palate.     In 

muscles ;  the  inferior  pair,  to  the  genio-hyoidei.  15.  The  attachment  of  the 
mylo-hyoideus  of  one  side  and  part  of  the  opposite.  l6.  The  anterior  attach- 
ments of  the  digastric  muscles.  17.  The  depression  on  the  lower  jaw  corres- 
ponding with  the  submaxillary  gland.  The  depression  above  the  mylo-hyoideus, 
on  whicn  the  number  15  rests,  corresponds  with  the  situation  of  the  sublingual 
gland. 
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the  posterior  pillar  of  the  palate,  it  is  suirounded  for  two-thirds  of  its 
extent  hj  mucous  membrane.  In  the  pharynx,  it  is  in  relation  by  its 
witr  surfatx  with  the  superior  and  middle  constrictor  muscles,  and  by 
its  ismer  surface  with  the  mucous  membrane  of  the  pharynx,  the  pha- 
ryngeal fEuacia  being  interposed. 

Aetums. — ^The  azygos  uvulae  shortens  the  uvula.  The  levator  palati 
raises  the  soft  palate,  while  the  tensor  spreads  it  out  laterally  so  as  to 
form  a  septum  between  the  pluuynx  and  posterior  nares.  Taking  its 
fixed  point  from  below  the  tensor  palati  will  dilate  the  Eustachian 
tube.  The  palato-glossus  and  pharyngeus  constrict  the  opening  of  the 
fiiQces,  and  by  drawing  down  the  soft  palate  they  serve  to  press  the 
mass  of  food  from  the  dorsum  of  the  tongue  into  the  pharynx. 

Seventh  Group. — Pravertdwd  Musdes.  ^ 

Rectus  anticus  major. 
Rectus  anticus  minor, 
Scalenus  anticus. 
Scalenus  posticus, 
Lon^  colli 

Ditsedion, — These  muscles  have  already  been  exposed  by  the 
removal  of  the  &ce  from  the  anterior  aspect  of  the  vertebral  column ; 
all  that  is  further  needed  is  the  removal  of  the  fescia,  by  which  they 
are  invested. 

The  Rectus  anticus  major,  broad  and  thick  above,  and  narrow 
and  pointed  below,  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae,  and  is 
interted  into  the  basilar  process  of  the  occipital  bone. 

Rdations. — By  its  anterior  surface  with  the  pharynx,  the  internal 
carotid  artery,  internal  jugular  vein,  superior  cervical  ganglion,  sympa- 
thetic nerve,  pneumogastric,  and  spinal  accessory  nerve.  By  its  pos- 
terior surface  with  the-longns  colli,  rectus  anticus  minor,  and  superior 
cerrical  vertebrae. 

The  Rectus  anticus  minor  arises  from  the  anterior  border  of  the 
lateral  mass  of  the  atlas,  and  is  inserted  into  the  basilar  process ;  its 
fibres  being  directed  obliquely  upwards  and  inwards. 

Rdatums, — By  its  anterior  surface  with  the  rectus  anticus  major, 
and  externally  with  the  superior  cervical  ganglion  of  the  sympathetic. 
By  its  posterior  surface  with  the  articulation  of  the  condyle  of  the  oc- 
cipital bone  with  the  atlas,  and  with  the  anterior  occipito-atloid  liga- 
ment 

The  Scalenus  anticus  is  a  triangular  muscle,  as  its  name  implies, 
situated  at  the  root  of  the  neck  and  appearing  like  a  continuation  of 
the  rectus  anticus  major ;  it  arises  from  the  anterior  tubercles  of  the 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  ver- 
tebrae, and  is  inserted  into  the  tubercle  upon  the  inner  border  of  the 
first  rib. 

RdaHons, — By  its  anterior  surface  with  the  stemo-mastoid  and 
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omo^joid  muKfe,  with  the  cerricalii  aupcrGdalii  Knd  pOBlerior  sa- 
pnlai  artery,  vith  the  phrmic  nure,  and  with  the  ftubclaTian  vein,  by 
which  it  a  «eparated  fejm  the  inhiUiiuj  mmcle  and  claTicle.  By 
ita  ptilenor  tufaae  with  the  nerrea  which  go  to  fomi  the  bnuJiial 
plexus,  and  below  with  Ihe  tubclaiian  arteiy.  By  ita  inner  side  it  ia 
Hpanted  from  the  longni  coUi  by  the  lertebral  aiteiy.  Ita  lelatioDa 
with  the  aabdaiian  artary  and  vein  are  very  important,  the  Tain  being 
befi>re  and  tha  arteiy  behind  the  miude.' 

The  ScALBNUB  FOSncDS  ariara  from  tbe  piMterior  tuberdea  of  all 
■    ■  ■  ■        ■     "      ,     It  ii  oiaertBrf  by  two  flesby 

bacicnli  into  the  SrM  and 
lecood  riba.  The  aclerioi 
<a<alenu»  medius)  of  tiie 
two  &acdculi  ia  Urge,  uid 
oompieB  all  the  sui^ce  of 
the  fint  rib  between  the 
grooTe  for  the  anbdavkn 
arteiy  and  the  luberoaity. 
The  poat«rior  (scalenns  poa- 
-  ua)  is 


ligations. — By  its  aate- 
rior  surface  with  the  bra- 
chial ^lua  and  aabclavian 
artery ;  postefior^  with  the 
levator  anguli  Bcapulie,  cer- 
TLcalia  aflcendena,  tranaver- 
aalie  coU,  and  sacro-lmn- 
balii ;  inlemallp  with  the 
first  intercostal  mnule,  the 
first  rib,  the  " 
Tens  miucle*,  and  a 
lertebrEB  ;  and  adf 
with  the  alemo-maitoid, 
omo-hyoid,  eaprs-aca{ral 
and  poaterioT  scapolai  a 


winttr  of  1811  br  Ur.  JoKpb  Riwras.  tbe  inbdavian  uteri  <^  the  left  ude 


wet  ^acedKi 

ticuirninor.    a.Theu) 
bn ;  Ihe  flffure  mtB  up 
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The  LoNGOS  colli  is  a  long  and  flat  muscle,  consisting  of  two  por- 
tions. The  upper  arises  from  the  anterior  tubercle  of  the  atlas,  and  is 
inserted  into  the  transverse  processes  of  the  third,  fourth,  and  fiiPth  cer- 
vical vertebrae.  The  lower  portion  arises  from  the  bodies  of  the  second 
and  third,  and  transverse  processes  of  the  fourth  and  fifth,  and  passes 
down  the  neck,  to  be  inserted  into  the  bodies  of  the  three  lower  cervi- 
cal and  three  upper  dorsal  vertebrae.  We  should  thus  arrange  these 
attachments  in  a  tabular  form  : — 

Origin.  Insertion, 

Upper  )  A  ,1  <  3d,  4th,  and  5th  transverse  pro- 

portion. )  *        *        *      (      cesses. 

J         V2d  and  third  bodies       CS    lower    cervical    vertebrae,    bo- 
>  4th  and  5th  transverse  <      dies. 


)wer  I 
don.  I 


^        J      processes    .         •      (.  ^  upper  dorsal,  bodies. 

In  general  terms,  the  muscle  is  attached  to  the  bodies  and  tituis- 
▼erse  processes  of  the  five  superior  cervical  vertebrae  above,  and  to  the 
bodies  of  the  last  three  cervical  and  first  three  dorsal  below. 

ReUUions, — By  its  anterior  surface  with  the  pharynx,  oesophagus,  the 
sheath  of  the  common  carotid,  internal  jugular  vein  and  pneumogastric 
nerve,  the  sympathetic  nerve,  inferior  laryngeal  nerve,  and  inferior 
thyroid  artery.  By  its  posterior  surface  it  rests  upon  the  cervical  and 
upper  dorsal  vertebrae. 

Actions. — ^The  rectus  anticus  major  and  minor  preserve  the  equi- 
librium of  the  head  upon  the  atlas ;  and,  acting  conjointly  with  the 
longus  coUi,  flex  and  rotate  the  head  and  the  cervical  portion  of  the 
vertebral  column.  The  scaleni  muscles,  taking  their  fixed  point  from 
below,  are  flexors  of  the  vertebral  column ;  and,  from  above,  elevators 
of  the  ribs,  and  therefore  inspiratory  muscles. 

Eighth  Cfrowp. — Musdes  of  the  Larynx, 

These  muscles  are  described  with  the  anatomy  of  the  larynx,  in 
CbaptwX. 

MUSCLES  OF  THE  TRUNK. 

The  musdes  of  the  trunk  may  be  subdivided  into  four  natural 
gronpa;  viz. 

1.  Muscles  of  the  back. 

2.  Muscles  of  the  thorax. 

3.  Muscles  of  the  abdomen. 

4.  Muscles  of  the  perineum. 

Musdes  tf  the  back. — The  region  of  the  bach,  in  consequence  of 
^     ".tent,  is  common  to  the  necl^  the  upper  extremities,  and  the 
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abdomen.    The  muscles  of  which  it  is  composed  are  munerous,  and 
may  be  arranged  into  six  layers. 


First  Layer. 
Trapezius, 
Latissimus  dorsi. 

Second  Layer. 

Levator  anguli  scapuls, 
Rhomboideus  minor, 
Rhomboideus  major. 

Third  Layer. 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer. 

(Dorsal  Group.) 
Sacro-lumbalia, 
Longissimus  dorsi, 
Spinalis  dorsi. 

(Cervical  Group.) 
Cervicalis  ascendens. 


Transversalis  colli, 

Trachelo-mastoideuB, 

Complexus. 

Fifth  Layer. 

(Dorsal  Group.) 
Semi-spinalis  dorsi, 
Semi-spinalis  colli. 

(Cervical  Group.) 
Rectus  anticus  major. 
Rectus  anticus  minor. 
Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior. 

Sixth  Layer. 

Multifidus  spins, 
Levatores  costarum, 
Supra-spinalis, 
Inter-spinales, 
Inter- transvei^es. 


First  Layer. 


Dissection. — The  muscles  of  this  layer  are  to  be  dissected  by  making 
an  incision  along  the  middle  line  of  the  back,  from  the  tubercle  on  the 
occipital  bone  to  the  coccyx.  From  the  upper  point  of  this  incision 
carry  a  second  along  the  side  of  the  neck,  to  the  middle  of  the  davicle. 
Inferiorly,  an  incision  must  be  made  from  the  extremity  of  the  sacrum, 
along  the  crest  of  the  ilium,  to  about  its  middle.  For  convenience  of 
dissection,  a  fourth  may  be  carried  from  the  middle  of  the  spine  to 
the  acromion  process.  The  integument  and  superficial  fascia,  together, 
are  to  be  dissected  off  the  muscles,  in  the  course  of  their  fibres,  oyer 
the  whole  of  this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with  unequal  sides) 
arises  from  the  superior  curved  line  of  the  occipital  bone,  from  the 
ligamentum  nuchse,  supra-spinous  ligament,  and  spinous  processes  of 
the  last  cervical  and  all  the  dorsal  vertebrae.  The  fibres  converge 
from  these  various  points,  and  are  inserted  into  the  scapular  third  of 
the  clavicle,  the  acromion  process,  and  the  whole  length  of  the  upper 
border  of  the  spine  of  the  scapula.  The  inferior  fibres  become  ten^Qn- 
ous  near  the  scapula,  and  glide  over  the  triangular  sur&ce  at  the 
posterior  extremity  of  its  spine,  upon  a  bursa  mucosa.  When  the 
trapezius  is  dissected  on  both  sides,  the  two  muscles  resemble  a  tra- 
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peziam,  or  diamond-shaped  quadrangle,"on  the  posterior  part  of  the 
shoulders :  hence  the  moscle  was  formerly  named  cucuUaris  (cucullus, 
a  monk^s  cowl).  The  cervical  and  upper  part  of  the  dorsal  portion  of 
the  muscle  is  tendinous  at  its  origin,  and  forms,  with  the  muscle  of  the 
opposite  side,  a  kind  of  tendinous  ellipse. 

Relations. — By  its  superfickU  surface  with  the  integument  and 
superficial  £EUscia,  to  which  it  is  closely  adherent  by  its  cervical  por- 
tion, loosely  by  its  dorsal  portion.  By  its  deep  surface,  from  above 
downwards,  with  the  complezus,  splenius,  levator  anguli  scapulae, 
sapra-spinatus,  a  small  portion  of  the  serratus  posticus  superior,  rhom- 
boideus  minor,  rhomboideus  major,  intervertebral  aponeurosis  which 
separates  it  from  the  erector  spinae,  and  with  the  latissimus  dorsi.  The 
anierior  border  of  the  cervical  portion  of  this  muscle  forms  the  poste- 
rior boundary  of  the  posterior  triangle  of  the  neck.  The  clavicular 
insertion  of  the  muscle  sometimes  advances  to  the  middle  of  the  cla- 
vicle, or  as  far  as  the  outer  border  of  the  stemo-mastoid,  and  occa- 
sionally it  has  been  seen  to  overlap  the  latter.  This  is  a  point  of 
much  importance  to  be  borne  in  mind  in  the  operation  for  ligature  of 
the  subclavian  artery.  The  spinal  accessory  nerve  passes  beneath  the 
anterior  border,  near  to  the  clavicle,  previously  to  its  distribution  to 
the  muscle. 

The  Ugamentum  nucha  is  a  thin  cellulo-fibroud  layer  extended  from 
the  tubercle  and  spine  of  the  occipital  bone,  to  the  spinous  process  of 
the  seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra- 
spinous ligament  It  is  connected  with  the  spinous  processes  of  the 
rest  of  the  cervical  vertebrae,  with  the  exception  of  the  atlas,  by 
means  of  a  small  fibrous  slip  which  is  sent  off  by  each.  It  is  the 
analogue  of  an  important  elastic  ligament  in  animals. 

The  Latissimus  dorsi  muscle  covers  the  whole  of  the  lower  part 
of  the  back  and  loins.  It  arises  from  the  spinous  processes  of  the  six 
inferior  dorsal  vertebrae,  from  all  the  lumbar  and  sacral  spinous  pro- 
cesses, from  the  posterior  third  of  the  crest  of  the  ilium,  and  from  the 
three  lower  ribs ;  the  latter  origin  takes  place  by  muscular  slips,  which 
indigitate  with  the  external  oblique  muscle  of  the  abdomen.  The 
fibres  from  this  extensive  origin  converge  as  they  ascend,  and  cross  the 
inferior  angle  of  the  scapula ;  they  then  curve  around  the  lower  bor- 
der of  the  teres  major  muscle,  and  terminate  in  a  short  quadrilateral 
tendon,*  which  lies  in  front  of  the  tendon  of  the  teres,  and  is  inserted 
into  the  bicipital  groove.  A  synovial  bursa  is  interposed  between  the 
muscle  and  the  lower  angle  of  the  scapula,  and  another  between  its 
tendon  and  that  of  the  teres  major.  The  muscle  frequently  receives  a 
small  fasciculus  from  the  scapula  as  it  crosses  its  inferior  angle. 

Rdatvms,  —  By  its  superficial  surface  with  the  integument  and 
si^rficial  fascia ;  the  latter  is  very  dense  and  fibrous  in  the  lumbar 
legion;  and  with  the  trapezius.     By  its  deep  surface^  from  below  up- 

*  A  small  muscular  fosciculus  from  the  pectoralis  major  is  sometimes  found 
conaected  with  this  teiidon. 


*  Theflnt  imdteroDdftiid  nut  ofthe  thirdlkjerof  jDbKlttof  tht  back;  tbe 
fintlajer  heiDx  shewn  upon  Ihe  ligbt,  and  the  Moond  on  Ott  left  tidi.     I.  Tbc 

S.  The  Bcromion  proem  ind  >[>ine  oF  Ihe  icipula.  1.  The  latiiiimui  dond 
muKle.  i,  Thedtlund.  G.  Tbe  luuHlei  of  the  ilnnuin  of  the  icapiilK,  infn- 
BpinUut,  Lnes  aAaoFf  und  tem  mjuor.    7-  The  cjternBl  ohtique  rotisele^    B- 

#*._  _!..-_ !?.._     ^   ""^  glutei  maiimi     10.  The  levator  anguli  haduIk. 

13.  liie  rhombndeu  m^or.  IS^  'Hie  tpfeniua 
llalflf  dxne.  and  oveitaid  Iqf  the  ipleniiu,  i>  the 
ilia  colli,  ddLj  partjally  Hen  i  the  conumn  origin  of 
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wards,  with  the  erector  spinae,  serratus  posticntf  inferior,  intercostal 
muscles  and  ribs,  rhomboideus  major,  inferior  angle  of  the  scapula  and 
teres  major.  The  latissimus  dorsi,  with  the  teres  major,  forms  the 
posterior  border  of  the  axilla. 


Second  Layer. 

DtsMcfMMi.— This  layer  is  brought  into  view  by  dividing  the  two 
preceding  muscles  near  their  insertion,  and  turning  them  to  the  op- 
posite side. 

The  Levator  anguli  scAPULiS  arises  by  distinct  slips,  from  the 
posterior  tubercles  of  the  transrerse  processes  of  the  four  upper  cer- 
vical vertebrae,  and  is  inserted  into  the  upper  angle  and  posterior  bor- 
der of  the  scapula,  as  &r  as  the  triangular  smooth  surface  at  the  root 
of  its  spine. 

Edatiotu. — By  its  superficial  surface  with  the  trapezius,  stemo- 
mastoid,  and  integument  By  its  deep  surface  with  the  splenius  colli, 
tnmsversalis  colli,  cervicalis  ascendens,  scalenus  posticus,  and  serratus 
posticus  superior.  The  tendons  of  origin  are  interposed  between  the 
attachments  of  the  scalenus  posticus  in  front  and  the  splenius  colli 
behind. 

The  Rhomboidbus  minor  (rhombus,  a  parallelogram  with  four 
equal  sides)  is  a  narrow  slip  of  muscle,  detached  from  the  rhomboideus 
major  by  a  slight  cellular  interspace.  It  arises  from  the  spinous  pro- 
cess of  the  last  cervical  vertebra  and  ligamentum  nuchse,  and  is  in- 
serted into  the  edge  of  the  triangular  sur&ce,  on  the  posterior  border 
of  the  scapula. 

The  Rhomboideus  major  arises  from  the  spinous  processes  of  the 
finir  upper  dorsal  vertebrae  and  from  the  inter- spinous  ligaments ;  it  is 
inserted  into  the  posterior  border  of  the  scapula  as  far  as  its  inferior 
angle.  The  upper  and  middle  portion  of  the  insertion  is  effected  by 
means  of  a  tendinous  band  which  is  attached  in  a  longitudinal  direc- 
tion to  the  posterior  border  of  the  scapula. 

lUlaHons. — By  their  superficicd  surface  the  two  rhomboid  muscles 
are  in  relation  with  the  trapezius,  and  the  rhomboideus  major  with 
the  latissimus  dorsi  and  integument.  By  their  deep  surface  they 
cover  in  the  serratus  posticus  superior,  part  of  the  erector  spinae,  the 
mtercostal  muscles  and  ribs. 

I  splenius  is  seen  attached  to  the  spinous  processes  below  the  lower  border  of 
:  nuMnboideas  major.  16.  The  yertebnil  aponeurosis.  l6.  The  serratus 
•ticus  inferior.  17 .  The  supni-spinatus  muscle.  18.  The  infra -svinatus. 
.  The  teres  minor  muscle.  30.  The  teres  major.  SI .  The  long  head  of  the 
xps,  passing  between  the  teres  minor  and  major  to  the  upper  arm.  22.  The 
-ratus  magnus,  proceeding  forwards  from  its  origin  at  the  base  of  the  sca- 
a.    33.  1^  internal  oblique  muscle. 
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Third  Layer. 


DissecHon. — The  third  layer  consists  of  muscles  which  arise  from 
the  spinous  processes  of  the  vertebral  column,  and  pass  outwards.  It 
is  bfought  into  view  by  dividing  the  levator  anguli  scapulae  near  its 
insertion,  and  reflecting  the  two  rhomboid  muscles  upwards  from  their 
insertion  into  the  scapula.    The  latter  muscles  should  now  be  removed. 

The  Sbrilatus  posticus  supbrior  is  situated  at  the  upper  part  of 
the  thorax ;  it  arieea  from  the  ligamentum  nuchas,  the  spinous  process 
of  the  last  cervical  and  those  of  the  two  upper  dorsal  vertebrae.  The 
muscle  passes  obliquely  downwards  and  outwards,  and  is  inserted  by 
four  serrationB  into  the  upper  border  of  the  second,  third,  fourth,  and 
iifthribs. 

Reuxtions, — By  its  superficial  sufface  with  the  trapezius,  rhom- 
boideus  major  and  minor,  and  serratus  magnus.  By  its  deep  surface 
with  the  splenius,  the  upper  part  of  the  erector  spinae,  the*  intercostal 
muscles  and  ribs. 

The  Sbrratus  posticus  inferior  arises  from  the  spinous  pro- 
cesses and  interspinous  ligaments  of  the  two  last  dorsal  and  two  upper 
lumbar  vertebras,  and  passing  obliquely  upwards  is  inserted  by  four 
serrations  into  the  lower  border  of  the  four  lower  ribs.  Both  muscles 
are  constituted  by  a  thin  aponeurosis  for  about  half  their  extent. 

Jielations.'^By  its  superficial  surface  with  the  latissimus  dorsi,  its 
tendinous  oQgin  being  inseparably  connected  with  the  aponeurosis  of 
that  muscle.  By  its  deep  surface  with  the  aponeurosis  of  the  obliquus 
intemus,  with  which  it  is  also  closely  adherent;  with  the  erector 
spinae,  the  intercostal  muscles  and  lower  ribs.  The  upper  border  is 
continuous  with  a  thin  tendinous  layer,  the  vertebral  aponeurosis. 
The  Vertebral  aponeurosis  is  a  thin  membranous  expansion  composed 
of  longitudinal  and  transverse  fibres,  and  extending  the  whole  length 
of  the  thoracic  region.  It  is  attached  mesially  to  the  spinous  pro- 
cesses of  the  dorsal  vertebrae,  and  externally  to  the  angles  of  the  ribs ; 
superiorly  it  is  continued  upwards  beneath  the  serratus  posticus  supe- 
rior, with  the  lower  border  of  which  it  is  sometimes  connected.  It 
serves  to  bind  down  the  erector  spinae,  and  separate  it  from  the  super- 
ficial muscles. 

The  serratus  posticus  superior  must  be  removed  from  its  origin  and 
turned  outwards,  to  bring  into  view  the  whole  extent  of  the  splenius 
muscle. 

The  Splbnius  musclb  is  single  at  its  origin,  but  divides  soon  after 
into  two  portions,  which  are  destined  to  distinct  insertions.  It  anises 
from  the  lower  half  of  the  ligamentum  nuchae,  frt>m  the  spinous  pro- 
cess of  the  last  cervical,  and  from  the  spinous  processes  and  interspinous 
ligaments  of  the  six  upper  dorsal  vertebrae ;  it  divides  as  it  ascends 
the  neck  into  the  splenius  capitis  and  colli.  The  splenitis  capitis  is  ti»- 
serted  into  the  rough  surfiice  of  the  occipital  bone  between  the  two 
curved  lines,  and  into  the  mastoid  portion  of  the  temporal  bone. 
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The  sflemus  coUi  is  inserted  into  the  posterior  tubercles  of  the 
transverse  processes  of  the  three  or  four  upper  cervical  vertebrae. 

Relations. — By  its  superficial  surface  with  the  trapezius,  stemo- 
Eiastoid,  levator  anguli  scapulae,  rhomboideus  minor  and  major,  and 
senatus  posticus  superior.  By  its  deep  surface  with  the  spinalis  dorsi, 
loDgissimus  dorsi,  semi-spinalis  colli,  complexus,  trachelo-mastoid,  and 
transversalis  colli.  The  tendons  of  insertion  of  the  splenius  colli  are 
interposed  between  the  insertions  of  the  levator  anguli  scapulae  in 
front,  and  the  transversalis  colli  behind. 

The  splenii  of  opposite  sides  of  the  neck  leave  between  them  a  trian- 
gular interval,  in  which  the  complexus  is  seen. 


Fourth  Layer, 

Dissection* — ^The  two  serrati  and  two  splenii  muscles  must  be  re- 
moved by  cutting  them  away  from  their  origins  and  insertions,  to 
bring  the  fourth  layer  into  view. 

Three  of  these  muscles,  viz.  sacro-lumbalis,  longissimus  dorsi,  and 
spinalis  dorsi,  are  associated  under  the  name  of  erector  spinae.  They 
occupy  the  lumbar  and  dorsal  portion  of  the  back.  The  remaining 
four  are  situated  in  the  cervical  region. 

The  Sacro-lumbalis  and  longishimus  dorsi  arise  by  a  common 
origin  from  the  posterior  third  of  the  crest  of  the  ilium ,  from  the  pos- 
terior surface  of  the  sacrum,  and  from  the  lumbar  vertebrae :  opposite 
the  last  rib  a  line  of  separation  begins  to  be  perceptible  between  the 
two  muscles.  The  sacro-lumbalis  is  inserted  by  separate  tendons  into 
the  angles  of  the  six  lower  ribs.  On  turning  the  muscle  a  little  out- 
wards, a  number  of  tendinous  slips  will  be  seen  taking  their  origin 
from  the  ribs,  and  terminating  in  a  muscular  fasciculus,  by  which  the 
sacro-lumbalis  is  prolonged  to  the  upper  part  of  the  thorax.  This  is 
the  musculus  aecessorius  ad  sacro-lumbalem :  it  arises  from  the  angles  of 
the  six  lower  ribs,  and  is  inserted  by  separate  tendons  into  the  angles 
of  the  six  upper  ribs. 

The  longissimus  dorsi  is  inserted  into  all  the  ribs,  between  their 
tabercles  and  angles. 

The  Spinalis  dorsi  arises  from  the  spinous  processes  of  the  two 
iqyper  lumbar  and  two  lower  dorsal  vertebrae,  and  is  hiserted  into  the 
spinous  processes  of  all  the  upper  dorsal  vertebrae ;  the  two  muscles 
foam  an  ellipse,  which  appears  to  enclose  the  spinous  processes  of  all 
the  dorsal  vertebrae. 

Relations. — The  erector  spinae  muscle  is  in  relation  by  its  super- 
ficial surface  (in  the  lumbar  region)  with  the  conjoined  aponeurosis  of 
the  transversalis  and  internal  oblique  muscle,  which  separates  it  from 
the  aponeurosis  of  the  serratus  posticus  inferior,  and  longissimus 
dorsi;  (in  the  dorsal  region)  with  the  vertebral  aponeurosis,  which 
separates  it  from  the  latissimus  dorsi,  trapezius,  and  serratus  posticus 
superior,  and  with  the  splenius.     By  its  deep  surface  (in  the  lumbar 
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▼enalis  abdominis,  wbich  separates  it  from  the  qnadratus  lumbomm ; 
(in  the  dorsal  re^on)  with  the  multifidus  spinae,  semi-spinalis  dorsi, 
levatores  costanim,  intercostal  mnsdes,  and  ribs  as  &r  as  their  angles. 
Itdemaily  or  meskdlj  with  the  multifidus  spinas,  and  semi-spinalis 
dorn,  which  separate  it  from  the  spinons  processes  and  arches  of  the 
▼ertebrae. 

The  two  layers  of  aponeurosis  of  the  transversalis  abdominis,  toge- 
ther with  the  spinal  column  in  the  lumbar  region,  and  the  vertebral 
aponeurosis  with  the  ribs  and  spinal  column  in  the  dorsal  region,  form 
a  complete  osseo-aponeurotic  sheath  for  the  erector  spinae. 

The  Cbrvicalis  ascbndbns  is  the  continuation  of  the  sacro-lumbalis 
upwards  into  the  neck.  It  ariaes  from  the  angles  of  the  four  upper 
ribs,  and  is  inserted  by  slender  tendons  into  the  posterior  tubercles  of 
the  transTerse  processes  of  the  four  lower  cervical  vertebrae. 

RdaHons, — By  its  superficial  surface  with  the  levator  anguli  sca- 
pulae ;  by  its  deep  surface  with  the  upper  intercostal  muscles  and  ribs, 
and  with  the  intertransverse  muscles;  externally  with  the  scalenus 
posticus;  and  internally  with  the  transversalis  collL  The  tendons  of 
insertion  are  interposed  between  the  attachments  of  the  scalenus  pos- 
ticus and  transversalis  colli. 

The  Transvbrsalis  colli  would  appear  to  be  the  continuation 
upwards  into  the  neck  of  the  longissimus  dorsi ;  it  arises  from  the 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  dorsal  verte- 
brae, and  is  inserted  into  the  posterior  tubercles  of  the  transverse  pro- 
cesses of  the  four  or  five  inferior  cervical  vertebrae. 

Rekdions, — By  its  superficial  surface  with  the  levator  anguli  sca- 
pulae, splenius  and  longissimus  dorsi.  By  its  deep  surface  with  the 
complexus,  trachelo-mastoideus  and  vertebrae;  externally  with  the 
musculus  aocessorius  ad  sacro-lumbalem,  and  cervicalis  a^ndens ; 
itdemaUy  with  the  trachelo-mastoideus  and  complexus.  The  tendons 
of  insertion  of  this  muscle  are  interposed  between  the  tendons  of  inser- 
tion of  the  cervicalis  ascendens  on  the  outer  side,  and  of  origin  of  the 
trachelo-mastoid  on  the  inner  side. 

The  Trachblo-mastoid  is  likewise  a  continuation  upwards  from 
the  longissimus  dorsi.  It  is  a  very  slender  and  delicate  muscle,  arising 
from  the  transverse  processes  of  tiie  four  upper  dorsal  and  four  lower 
cervical  vertebrae,  and  inserted  into  the  mastoid  process  to  the  inner 
aide  of  the  digastric  fossa. 

JRelations. — The  same  as  those  of  the  preceding  muscle,  excepting 
that  it  is  interposed  between  the  transversalis  colli  and  the  complexus. 
Its  tendons  of  attachment  are  the  most  posterior  of  those  which  are 
connected  with  the  posterior  tubercles  of  the  transverse  processes  of 
the  cervical  vertebrae. 

The  CoMPLBxus  is  a  large  muscle,  and  with  the  splenius  forms  the 
great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of  the 
splenius,  arising  from  the  transverse  processes  of  the  four  upper  dop- 
aal,  and  from  the  transverse  and  articular  processes  of  the  four  lower 
cervical  vertebrae,  and  is  inserted  into  the  rough  surface  on  the  occipital 
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bone  between  the  two  curved  lines,  near  the  occipital  spine.  A  large 
fesciculuB  of  the  complexus  is  so  distinct  from  the  principal  mass  of 
the  muscle  as  to  have  led  to  its  description  as  a  separate  muscle  under 
the  name  of  hhenter  oervieis.  This  appellation  is  not  inappropriate 
for  the  muscle  consists  of  a  central  tendon,  with  two  fleshy  bellies. 
The  complexus  is  crossed  in  the  upper  part  of  the  neck  by  a  tendinous 
intersection. 

Relations. — By  its  superficial  surface  with  the  trapezius,  splenius, 
trachelo-mastoid,  transversalis  colli,  and  longissimus  dorsi.  By  its 
deep  surface  with  the  semi-spinalis  dorsi  and  colli,  the  recti  and  obliqui. 
It  is  separated  from  its  fellow  of  the  opposite  side  by  the  ligamentum 
nuchas,  and  from  the  semi-spinalis  colli  by  the  profunda  cervicis  artery 
and  princeps  cervicis  branch  of  the  occipital,  and  by  the  posterior  cer- 
vical plexus  of  nerves. 


Fifth  Layer, 

Dissection. — The  muscles  of  the  preceding  layer  are  to  be  removed 
by  dividing  them  transversely  through  the  middle,  and  turning  one 
extremity  upwards,  the  other  downwards.  In  this  way  the  whole  of 
the  muscles  of  the  fourth  layer  may  be  got  rid  of,  and  the  remaining 
muscles  of  the  spine  brought  into  a  state  to  be  examined. 

The  Semi-spinalbs  musclbs  are  connected  with  the  transverse 
and  spinous  processes  of  the  vertebrae,  spanning  one-half  of  the  verte- 
bral column  ;  hence  their  name  semi-spinales. 

The  Semi-spinalis  dorsi  arises  from  the  transverse  processes  of 
the  six  lower  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  four  upper  dorsal,  and  two  lower  cervical  vertebrae. 

The  Sbmi- SPINALIS  colli  arises  from  the  transverse  processes  of 
the  four  upper  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  four  upper  cervical  vertebrae,  commencing  with  the  axis. 

Relations, — By  their  superficial  surface  the  semi-spinales  are  in  rela- 
tion from  below  upwards  with  the  spinalis  dorsi,  longissimus  dorsi,  com- 
plexus, splenius,  with  tiie  profunda  cervicis  and  princeps  cervicis  artery, 
and  posterior  cervical  plexus  of  nerves.  By  their  deep  surface  with  the 
multifidus  spinae  muscle. 

Occipital  Group, — This  group  of  small  muscles  is  intended  for  the 
varied  movements  of  the  cranium  on  the  atlas,  and  the  atlas  on  the 
axis.    They  are  extremely  pretty  in  appearance. 

The  Rectus  posticus  major  arises  from  the  spinous  process  of 
the  axis,  and  is  inserted  into  the  inferior  curved  line  of  the  occipital 
bone. 

,  The  Rectus  posticus  minor  arises  from  the  spinous  tubercle  of 
the  atlas,  and  is  inserted  into  the  rough  surface  on  the  occipital  bone, 
beneath  the  inferior  curved  line. 

The  Rectus  lateralis  is  extended  between  the  transverse  pro- 
cess of  the  atlas  and  the  occipital  bone  ;  it  arises  from  the  transverse 
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process  of  the  atlas,  and  is  inserted  into  the  rough  surface  of  the  occi- 
pital bone,  external  to  the  condyle. 

The  Obliquus  inferior  arises  from  the  spinous  process  of  the 
axis,  and  passes  obliquely  outwards  to  be  inserted  into  the  extremity 
of  the  transverse  process  of  the  atlas. 

The  Obliquus  superior  arises  from  the  extremity  of  the  trans- 
yerse  process  of  the  atlas,  and  passes  obliquely  inwards  to  be  inserted 
into  the  rough  sur&ce  of  the  occipital  bone,  between  the  curved  lines. 

Relations, — By  their  superficial  stuface  the  recti  and  obliqui  are  in 
relation  with  a  strong  aponeurosis  which  separates  them  from  the  com- 
plexus.  By  their  d^  surface  with  the  atlas  and  axis,  and  their  arti- 
culations. The  rectus  posticus  major  partly  covers  in  the  rectus  minor. 

The  rectus  lateralis  is  in  relation  by  its  anterior  surface  with  the 
internal  jugular  vein,  and  by  its  posterior  surface  with  the  vertebral 
artery. 

Sixth  Layer. 

Dissection* — The  semi-spinales  muscles  must  both  be  removed  to 
obtain  a  good  view  of  the  multifidus  spinae  which  lies  beneath  them, 
and  fills  up  the  concavity  between  the  spinous  and  transverse  processes, 
the  whole  length  of  the  vertebral  column. 

The  Multifidus  spina  consists  of  a  great  number  of  fleshy  fesci- 
cnli  extending  between  the  transverse  and  spinous  processes  of  the 
vertebrae,  from  the  sacrum  to  the  axis.  Each  fasciculus  arises  from  a 
transverse  process,  and  is  inserted  into  the  spinous  process  of  the  first 
or  second  vertebra  above.  Some  deep  fiisciculi  of  the  multifidus 
spinae  have  recently  been  described  by  Professor  Theile  under  the 
name  of  rotatores  spina. 

Relations. — By  its  superficial  surface  with  the  longissimus  dorsi, 
semi-spinalis  dorsi,  and  semi-spinalis  colli.  By  its  deep  surface  with 
the  arches  and  spinous  processes  of  the  vertebral  column,  and  in  the 
cervical  region  with  the  ligamentum  nuchas. 

The  Lbvatores  costarum,  twelve  in  number  on  each  side,  arise 
from  the  transverse  processes  of  the  dorsal  vertebrae,  and  pass  ob- 
liquely outwards  and  downwards  to  be  inserted  into  the  rough  surfieu^ 
between  the  tubercle  and  angle  of  the  rib  below  them.  The  first  of 
these  muscles  arises  from  the  transverse  process  of  the  last  cervical 
vertebra,  and  the  last  from  that  of  the  eleventh  dorsal.  The  levatores 
of  the  inferior  ribs,  besides  the  distribution  here  described  send  a 
fiuciculus  downwards  to  the  second  rib  below  their  origin,  and  conse- 
laently  are  inserted  into  two  ribs.  , 

Relaiions, — By  their  superficial  surface  with  the  longissimus  dorsi 
ad  sacro-lumbalis.  By  their  deep  surface  with  the  intercostal  muscles 
nd  ribs. 

The  SuFRA-SPiNALis  is  a  small  and  irregular  muscle  lying  upon 

le  spinous  processes  in  the  cervical  region  and  composed  of  several 

idcuH.     The  &BcicuU  arise  from  the  inferior  cerviod  and  superior 
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donal  TertebisB,  and  are  tntertsd  into  the  spinoas  process  of  the  axis. 
From  its  analogy  to  the  spinalis  dorsi  this  muscle  has  been  named 
ipmalia  oolH.     It  is  sometimes  wanting. 

The  Intbrspinalbs  are  small  mascolar  slips  arranged  in  pairs  and 
situated  between  the  spinous  processes  of  the  vertebrae.  In  the  eer- 
vioal  region  there  are  six  pairs  of  these  muscles,  the  first  being  placed 
between  the  axis  and  third  vertebra,  and  the  sixth  between  the 
last  cervical  and  first  dorsaL  In  the  donal  region^  rudiments  of  these 
muscles  are  occastonallj  met  with  between  the  upper  and  lower  verte- 
brae^  but  are  absent  in  the  rest  In  the  lumbar  region  there  are  six 
pairs  of  interspinales,  the  first  pair  occnp3ring  the  interspinous  space 
between  the  kst  dorsal  and  first  lumbar  vertebra,  and  the  last  the 
space  between  the  fifth  lumbar  and  sacrum.  They  are  thin  and 
imperfectly  developed.  Rudimentary  interspinales  are  occasionally 
met  with  between  the  lower  part  of  the  sacrum  and  the  coccyx ;  these 
are  the  analogues  of  the  caudal  muscles  of  brutes ;  in  mim  they  have 
been  named  collectively  the  eaieMor  coocygis. 

The  Intbrtransvsrsalss  are  small  quadrilateral  muscles  situated 
between  the  transverse  processes  of  the  vertebrae.  In  the  oervkal 
region  they  are  arranged  in  pairs  corresponding  with  the  double  con- 
formation of  the  transverse  processes,  the  vertebral  artery  and  anterior 
division  of  the  cervical  nerves  Ipjog  between  them.  The  rectus  an- 
ticus  minor  and  rectus  lateralis  represent  the  intertransversales  be- 
tween the  atlas  and  cranium.  In  the  dorsal  r^ion  the  anterior  inter- 
transversales are  represented  by  the  intercostal  muscles,  while  the  pos- 
terior are  mere  tendinous  bands,  muscular  only  between  the  first  and 
last  vertebrae.  In  the  Utmbar  regjkm^  the  anterior  intertransversales 
are  thin  and  occupy  only  part  of  the  space  between  the  transverse 
processes.  Analogues  of  posterior  intertransversales  exist  in  the  fbrm 
of  small  muscular  &sciculi  (interobliqui)  extended  between  the  rudi- 
mentary posterior  transverse  processes  of  the  lumbar  vertebrae* 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the  back, 
the  student  should  be  informed,  that  no  regularity  attends  their  at- 
tachments. At  the  best,  a  knowledge  of  their  exact  connections,  even 
were  it  possible  to  retain  it,  would  be  but  a  barren  information,  if  not 
absolutely  injurious,  as  tending  to  exclude  more  valuable  learning.  I 
have  therefore  endeavoured  to  arrange  a  plan,  by  which  they  may  be 
more  easily  recollected,  by  placing  them  in  a  tabular  form  (p.  208), 
that  the  student  may  see,  at  a  single  glance,  the  origin  and  insertion 
of  each,  and  compare  the  natural  grouping  and  similarity  of  attach- 
ments of  the  various  layers.  In  this  manner  also  their  actions  will  be 
better  comprehended,  and  learnt  with  greater  fecility. 

Actions,  —  The  upper  fibres  of  the  trapezius  draw  the  shoulder 
upwards  and  backwards  ;  the  middle  fibres,  directly  backwards  ;  and 
the  lower,  downwards  and  backwards.  The  lower  fibres  also  act  by 
producing  rotation  of  the  scapula  upon  the  chest.  If  the  shoulder  be 
fixed  the  upper  fibres  will  flex  the  spine  towards  the  corresponding 
side.    The  latissimus  dorsi  is  a  muscle  of  the  arm,  drawing  it  back- 
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wards  and  downwards,  and  at  the  same  time  rotating  it  inwards  ;  if 
the  ann  be  fixed,  the  latissimus  dorsi  will  draw  ^e  spine  to  that  side, 
and,  raising  the  lower  ribs,  be  an  inspiratory  muscle  ;  and  if  both  arms 
be  fixed,  tiie  two  muades  will  draw  the  whole  tronk  forwards,  as 
in  climbing  or  walking  on  cratches.  The  levator  anguli  scapulae  lifts 
the  upper  angle  of  the  scapula,  and  with  it  the  entire  shoulder,  and 
the  ihomboidei  carry  iJie  scapula  and  shoulder  upwards  and  backwards. 

In  examining  the  following  table,  the  student  will  observe  the 
constant  recurrence  of  the  number  four  in  the  origin  and  insertion  of 
the  muscles.  Sometimes  the  four  occurs  at  the  top  or  bottom  of  a 
region  of  the  spine,  and  frequently  includes  a  part  of  two  regions,  and 
takes  two  from  each,  as  in  the  case  of  the  serrati.  Again,  he  will 
perceive  that  the  muscles  of  the  upper  half  of  the  table  t£^e  their 
origin  from  spinous  processes,  and  pass  outwards  to  transverse,  whereas 
the  lower  half  arise  mostly  from  transverse  processes.  To  the  student, 
then,  we  commit  these  reflections,  and  leave  it  to  the  peculiar  tenor  of 
his  own  mind  to  make  such  arrangements  as  will  be  best  retained  by 
his  memory. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  each 
other,  the  urm^tm  posUcus  superior  drawing  the  ribs  upwards,  and 
thereby  expanding  the  chest;  and  the  inferior  drawing  the  lower 
ribs  downwards  and  diminishing  the  cavity  of  the  chest.  The  former  is 
an  inspiratory,  the  latter  an  expiratory  muscle.  The  splenii  muscles 
of  one  side  draw  the  vertebral  column  backwards  and  to  one  side,  and 
rotate  the  head  towards  the  corresponding  shoulder.  The  muscles  of 
opposite  sides,  acting  together,  will  draw  the  head  directly  backwards. 
They  are  the  natural  antagonists  of  the  stemo-mastoid  muscles. 

The  Mcro-lumbcUis  vnth  its  accessory  musele,  the  longissimtts  dorsi 
and  spinalis  dorsi,  are  known  by  the  general  term  of  erectores  spintBy 
which  sufficiently  expresses  their  action.  They  keep  the  spine  sup- 
ported in  the  vertical  position  by  their  broad  origin  from  below,  and 
by  means  of  their  insertion,  by  distinct  tendons,  into  the  ribs  and 
spinous  processes.  Being  made  up  of  a  number  of  distinct  £&sciculi, 
which  alternate  in  their  actions,  Uie  spine  is  kept  erect  without 
&tigue,  even  when  they  have  to  counterbalance  a  corpulent  abdominal 
development.  The  continuations  upwards  of  these  muscles  into  the 
neck  preserve  the  steadiness  and  uprightness  of  that  region.  When 
the  muscles  of  one  side  act  alone,  the  neck  is  rotated  upon  its  axis. 
The  oompleaeus,  by  being  attached  to  the  occipital  bone,  draws  the 
head  backwards,  and  counteracts  the  muscles  on  the  anterior  part  of 
the  neck.  It  assists  also  in  the  rotation  of  the  head. 
*  The  semi-spinales  and  midtifidus  spina  muscles  act  directly  on  the 
vertebrae,  and  contribute  to  the  general  action  of  supporting  the  verte- 
bral column  erect. 

The  four  little  muscles  situated  between  the  occiput  and  the  two  first 
vertebrae,  effect  the  various  movements  between  these  bones ;  the  recti 
producing  the  antero-posterior  actions,  and  the  Miqid  the  rotatory 
motions  of  the  atlas  on  the  axis. 
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ORIGIN. 


Layen. 


l»t  Layer. 
Trapesius    .  .  \ 

Latissiiniu  doni     .  \ 

%nd  Layer. 

hey^lUa  anguli  > 

scapulae   .  .  ) 

RhomboideuB  min.   \ 

Rhomboideus  major 


Srrf  Layer. 

Seiratiu  posticus       S 
superior  .  .  \ 

SorratuB  posticus      > 
inferior  .  \ 

Splenius  capitis        ) 
Splenius  colli  .  | 

Ath  Layer. 

Sacro-lumbalis 

accessorius  ad  / 

sacro-lumbalem  . ) 

Longiasimus  dorsi  . 
Spinalis  dorsi  .  \ 

Cervicalis  ascendens 
Transversalis  colli  . 
Trachelo-mastoideus 

Complezus  . 

bth  Layer. 
Semi-spinalis  dorsi 

Semi-spinalis  colli  . 

Rectus  posticus  maj. 
Rectus  posticus  min. 
Rectus  lateralis 
Obliquus  inferior     . 
Obliquus  superior  . 

tth  Layer. 
Multifidus  spinse     . 

Levatores  costarum 

Supra  spinalis 
Inter-spinalis 
Inter-transversales  . 


Spinous 
Processes. 


Transyerse 
Processes. 


last  cervical, 
12  dorsal      . 

6  lower  dorsal, 
5  lumbar 


lig.  nuchse, 

last  cervical 
4  upper  dorsal 


lig.  nuchse, 
last  cervical, 
2  upper  dorsal 

2  lower  dorsal, 
2  upper  lumbar 

lig.  nuclise, 
last  cervical, 
6  upper  dorsal 


2  lower  dorsal, 
2  upper  lumbar 


axis 
atlas 


axis 


cervical, 
cervical  &  lumbar 


I- 


Ribs. 


4  upper  cervical 


\ 


} 


\ 


3rd,  4th,  5th, 
and  6th  dorsal 

4  upper  dorsal, 
4  lower  cervical 

4  upper  dorsal, 
4  lower  cervical 


6  lower  dorsal 
4  upper  dorsal 


atlas 
axis 


from  sacrum  to 
3rd  cervical 

last  cervical  and 
eleven  dorsal 


cervical  &  lumbar 


3  lower  . 


anffles  of 
Glower 


angles  of 
4  upper 


V 


I- 


Additional. 


occipital  bone  ax 
liganijentum.  nucb 

sacrum  and  ilium 


sacrum  and  ilium 


sacrum  and  lnwJi 
vertebrae 


\- 
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INSERTION. 

1 

^unoiu  Processes. 

Transverse 
Processefl. 

Ribs. 

Additional. 

9                              •                                m 

5 

clavicle  and  spine  of 

the  sci^ula. 
posterior  bicipital 
ridge  of  the  humerus. 

•                               •                                  • 

•           ■  • 

5 
i 

an^e  and  base  of  the 
scapula. 

■                               ■                                 • 

.            . 

•            •            . 

base  of  the  scapula. 

•                               •                                  • 

.             • 

•            .            • 

base  of  the  scapula. 

•                               •                                 • 

.             • 

2nd,  3rd,  4th,  and  5th. 

•                               •                                 • 

•            • 

4  lower  ribs. 

•                              •                                 • 

4  upper  cervical 

•    •    •! 

occipital  and  mastoid 
portion  of  temporal 
bone. 

•                              •                                  • 

•                        • 

angles  of  6  lower. 

•                              •                                  • 

«                        • 

angles  of  6  upper. 

•                             •                                  • 

5 

all  the  ribs  between  the 
tubercles  and  angles. 

vpper  dorsal. 

•          . 

•                       •                           • 

4  lower  cervical. 

•                       ■                            • 

4  lower  cervical. 

•                       •                           • 

•                       • 

•                         •                        • 

mastoid  process. 

•                       •                            • 

•                       • 

•       •      ■{ 

occipitalbone  between 
the  curved  lines. 

lopperdorsal^ 

S  tvwer  cervical. 
4  upper  cervical. 

•  • 

•  • 

atlas. 

•  • 

•  •                         • 

•  •                         ■ 

•  •                         • 

•  •                         • 

occipital  bone, 
occipital  bone, 
occipital  bone. 

occipital  bone. 

from  last  lumbar  to 
ass. 

5 
•    i 

all  the  ribs  between  the 
tubercles  and  angles. 

kneal  and  liuHbar. 

cervical&lumbar. 
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The  actions  of  the  remaining  moscles  of  the  spine,  the  supra  and 
iiUer-apinales  and  vUer4ra$iaver»ales,  are  expressed  in  their  names. 
Thej  approximate  their  attachments  and  assist  the  more  powerfiil 
muscles  in  preserving  the  erect  position  of  the  body. 

The  levatoret  oostarum  raise  the  posterior  parts  of  the  ribs,  and  are 
probably  more  serviceable  in  preserving  the  articulation  of  the  ribs  from 
dislocation,  than  in  raising  them  in  inspiration. 


MUSCLES  OF  THE  THORAX. 

The  principal  muscles  situated  upon  the  thorax  belong  in  their 
actions  to  the  upper  extremity,  with  which  they  will  be  described. 
They  are  the  pectoralis  major  and  minor,  subclavius  and  serratua 
magnus.  The  true  thoracic  muscles  are  few  in  number,  and  appertain 
exclusively  to  the  actions  of  the  ribs ;  they  are,  the — 

Intercostales  extemi, 
Intercostales  intemi. 
Triangularis  stemi. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinous 
fibres  directed  obliquely  between  the  adjacent  ribs  and  closing  the  in- 
tercostal spaces.  They  are  seen  partially  upon  the  removal  of  the  pec- 
toral muscles,  or  upon  the  inner  surface  of  the  chest.  The  triangularis 
stemi  is  within  the  chest,  and  requires  the  removal  of  the  anterior 
part  of  the  thorax  to  bring  it  into  view. 

The  Intbrcostales  bxterni,  eleven  on  each  side,  commence  pos- 
teriorly at  the  tubercles  of  the  ribs,  and  advance  forwards  to  the  cos- 
tal cartilages  where  they  terminate  in  a  thin  aponeurosis  which  is  con- 
tinued onwards  to  iJie  sternum.  Their  fibres  are  directed  obliquely 
downwards  and  inwards,  pursuing  the  same  line  with  those  of  the  ex- 
ternal oblique  muscle  of  the  abdomen.  They  are  thicker  than  the  in- 
ternal intercostals. 

The  Intbrcostalbs  intbrni,  also  eleven  on  each  side,  commence 
anteriorly  at  the  sternum,  and  extend  backwards  as  £ai  as  the  angles 
of  the  ribs,  whence  they  are  prolonged  to  the  vertebral  column  by  a 
thin  aponeurosis.  Their  fibres  are  directed  obliquely  downwards  and 
backwards,  and  correspond  in  direction  with  those  of  the  internal  ob- 
lique muscle  of  the  abdomen.  The  two  muscles  cross  each  other  in  the 
direction  of  their  fibres. 

In  structure  the  intercostal  muscles  consist  of  an  admi^ure  of 
muscular  and  tendinous  fibres.  They  arise  from  the  two  lips  of  the 
lower  border  of  the  ribs,  the  external  from  the  outer  lip,  the  internal 
from  the  inner,  and  are  inserted  into  the  upper  border. 

Relations.  —  The  external  intercostals,  by  their  eaetemal  surfaoe^ 
with  the  muscles  which  immediately  invest  the  chest,  viz.  the  pecto- 
ralis major  and  minor,  the  serratus  magnus,  serratus  posticus  superior 
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and  inferior,  scalenus  posticus ;  sacro-lumbalis,  and  longissimus  dorsi, 
with  their  continuations^  the  cervicalis  ascendens  and  transversalis 
colli;  the  levatores  costarum,  and  the  obliquus  extemus  abdominis. 
By  their  internal  surface  with  the  internal  intercostals,  the  intercostal 
vessels  and  nerves,  and  a  thin  aponeurosis,  and  posteriorly  with  the 
plenra.  The  internal  intercostals,  by  their  external  surface  with  the 
external  intercostals,  and  intercostal  vessels  and  nerves ;  by  their  in- 
temal  surface  wi^  the  pleura  costalis,  the  triangularis  stemi  and 
diaphragm. 

Connected  with  the  internal  intercostals  are  a  variable  number  of 
muscular  fasciculi  which  pass  from  the  inner  surface  of  one  rib  near 
its  middle  to  the  next  or  next  but  one  below ;  these  are  the  subcostal 
or  more  correctly  the  intracostal  musdes. 

The  Triangulaais  sterni,  situated  upon  the  inner  wall  of  the 
front  of  the  chest,  arixs  by  a  thin  aponeurosis  from  the  side  of  the 
sternum,  ensiform  cartilage,  and  sternal  extremities  of  the  costal  car- 
tilages; and  is  inserted  by  fleshy  digitations  into  the  cartilages  of 
the  third,  fourth,  fifth,  and  sixth  ribs,  and  often  into  that  of  the 
second. 

Relations. — By  its  external  sutface  with  the  sternum,  the  ensiform 
cartilage,  the  costal  cartilages,  internal  intercostal  muscles,  and  in- 
ternal mammary  vessels.  By  its  interned  surface  with  the  pleura 
costalis,  the  areolar  tissue  of  the  anterior  mediastinum  and  the 
diaphragm.  The  lower  fibres  of  the  triangularis  stemi  are  continuous 
witii  those  of  the  diaphragm. 

Actions, — The  intercostal  muscles  raise  the  ribs- when  they  act  from 
above,  and  depress  them  when  they  take  their  fixed  point  from  below. 
They  are,  therefore,  both  inspiratory  and  expiratory  muscles.  The 
triangularis  stemi  draws  down  the  costal  cartilages,  and  is  therefore  an 
expiratory  muscle. 


MUSCLES  OF  THE  ABDOMEN. 

The  muscles  of  this  region  are,  the— 

Obliquus  extemus  (descendens), 

Obliquus  intemus  (ascendens), 

Cremaster, 

Transversalis, 

Rectus, 

Pyramidalis, 

Quadratus  lumborum, 

Psoas  parvus. 

Diaphragm. 

Dissection. — ^The  dissection  of  the  abdominal  muscles  is  to  be  com- 
menced by  making  three  incisions; — The  first,  vertical^  in  the  middle 
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line,  from  over  the  lower  part  of  the  sternum  to  the  pubes ;  the 
second,  oblique^  from  the  umbilicus,  upwards  and  outwards,  to  the 
outer  side  of  the  chest,  as  high  as  the  fifUi  or  sixth  rib ;  and  the  third, 
oblique,  from  the  umbilicus,  downwards  and  outwards,  to  the  middle 
of  the  crest  of  the  ilium.  The  three  flaps  included  by  these  incisions 
should  then  be  dissected  back  in  the  direction  of  the  fibres  of  the  ex- 
ternal oblique  muscle,  beginning  at  the  angle  of  each.  The  integu- 
ment and  superficial  fascia  should  be  dissected  off  together  so  as  to  ex- 
pose the  fibres  of  the  muscle  at  once. 

If  the  external  oblique  muscle  be  dissected  on  both  sides,  a  white 
tendinous  line  will  be  seen  along  the  middle  of  the  abdomen,  extend- 
ing from  the  ensiform  cartilage  to  the  os  pubis ;  this  is  the  Unea  aUxt. 
A  little  external  to  it,  on  each  side,  two  curved  lines  will  be  obsenred 
extending  from  the  sides  of  the  chest  to  the  os  pubis,  and  bounding 
the  recti  muscles :  these  are  the  Itnea  ^milutiares.  Some  transyerae 
lines,  linetB  iranxverse,  three  or  four  in  number,  connect  the  lineae 
semilunares  with  the  linea  alba. 

The  External  oblique  muscle  (obliquw  extemus  abdomim 
descendens)  is  the  external  flat  muscle  of  the  abdomen.  Its  name  is 
derived  from  the  obliquity  of  its  direction,  and  the  descending  course  of 
its  fibres.  It  arises  by  fleshy  digitations  from  the  external  sar&ce  of 
the  eight  inferior  ribs ;  the  five  upper  digitations  being  received  be- 
tween corresponding  processes  of  tne  serratus  magnus,  and  the  three 
lower  of  the  latissimus  dorsi.  Soon  after  its  origin  it  spreads  out 
into  a  broad  aponeurosis,  which  is  inserted  into  the  outer  Up  of  the 
crest  of  the  ilium  for  one  half  its  length,  the  anterior  superior  spinous 
process  of  the  ilium,  spine  of  the  os  pubis,  pectineal  line,  front  of  the 
OS  pubis,  and  linea  alba. 

The  lower  border  of  the  aponeurosis,  which  is  stretqhed  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of  the 
OS  pubis,  is  rounded  from  being  folded  inwards,  and  forms  PouparCs 
ligament;  the  insertion  into  the  pectineal  line  is  Gfimbemafs  ligament. 

Just  above  the  crest  of  the  os  pubis  is  the  external  abdominal  ring,  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  the  apo- 
neurosis of  the  external  oblique.  It  is  oblique  in  its  direction,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  is 
bounded  below  by  the  crest  of  the  os  pubis ;  on  either  side,  by  the  borders 
of  the  aponeurosis,  which  are  called  j^tZ/ars;  and  above  by  some  curved 
fibres  (inter^cdumnar),  which  originate  from  Poupart^s  ligament,  and 
cross  the  upper  angle  of  the  ring,  so  as  to  give  it  strength.  The  external 
pillar,  which  is  at  the  same  time  inferior  from  the  obliquity  of  the 
opening,  is  inserted  into  the  spine  of  the  os  pubis ;  the  internal  or  supe- 
rior pillar  forms  an  interlacement  with  its  fellow  of  the  opposite  side 
over  the  front  of  the  symphysis  pubis.  The  exterhal  abdominal  ring 
gives  passage  to  the  spermatic  cord  in  the  male,  and  round  ligament  in 
the  female :  they  are  both  invested  in  their  passage  through  it  by  a 
thin  fascia  derived  from  the  edges  of  the  ring,  and  called  inter-columnar 
fascia,  or  fascia  spermatica. 
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The  pouch  of  inguinal  hernia,  in  passing  through  this  opening,  re- 
oeires  the  inier-eolumnar/aaeia,  as  one  of  its  coverings. 

RelaUons. — By  its  external  surface  with  the  superficial  fascia  and 
mt^ment,  and  with  the  cutaneous  vessels  and  nerves,  particularly  the 
superficial  epigastric  and  superficial  circumfleza  ilii  vessels.  It  is  ge- 
nerally overlapped  posteriorly  by  the  latissimus  dorsi.  By  its  internal 
surfaee  with  the  internal  oblique,  the  lower  part  of  the  eight  inferior 
ribs  and  intercostal  muscles,  the  cremaster,  the  spermatic  cord  in  the 
male,  and  the  round  ligament  in  the  female.  The  upper  border  of  the 
external  oblique  is  continuous  with  the  pectoralis  major. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision 
across  the  ribs,  just  below  its  origin,  to  its  posterior  border ;  and  another 
along  Poupart^s  ligament  and  the  crest  of  the  ilium.  Poupart^s  liga- 
ment should  be  left  entire,  as  it  gives  attachment  to  the  next  muscles. 
The  muscle  may  then  be  turned  forwards  towards  the  linea  alba,  or 
removed  altogether. 

The  Internal  obliqub  muscle  (obliquus  interrms  abdominis,  as- 
eendens\  is  the  middle  flat  muscle  of  the  abdomen.  It  arises  from 
the  outer  half  of  Poupart^s  ligament,  from  the  middle  of  the  crest  of 
the  ilium  for  two>thirds  of  its  length,  and  by  a  thin  aponeurosis  from 
the  spinous  processes  of  the  lumbar  vertebrae.  Its  fibres  diverge  from 
their  origin,  so  that  those  from  Poupart^s  ligament  curve  downwards, 
those  from  the  anterior  part  of  the  crest  of  the  ilium  pass  transversely, 
snd  the  rest  ascend  obliquely.  The  muscle  is  inserted  into  the  pecti- 
neal line  and  crest  of  the  os  pubis,  linea  alba,  and  lower  borders  of  the 
five  inferior  ribs.    - 

Along  the  upper  three  fourths  of  the  linea  semilunaris,  the  aponeu- 
rcMus  of  the  internal  oblique  separates  into  two  lamellae,  which  pass 
one  in  front  and  the  other  behind  the  rectus  muscle  to  the  linea  alba, 
where  they  are  inserted ;  along  the  lower  fourth,  the  aponeurosis 
passes  altogether  in  front  of  the  rectus  without  separation.  The 
two  layers,  which  thus  enclose  the  rectus,  form  for  it  a  partial  sheath. 

The  lowest  fibres  of  the  internal  oblique  are  inserted  into  the  pecti- 
neal line  of  the  os  pubis  in  common  with  those  of  the  transversalis 
mosde.  Hence  the  tendon  of  this  insertion  is  called  the  conjoined 
tendon  cf  the  tntemal  oblique  and  transversalis.  This  structure  corres- 
ponds with  the  external  abdominal  ring,  and  forms  a  protection  to  what 
would  otherwise  be  a  weak  point  in  the  abdomen.  Sometimes  the 
tendon  ib  insufficient  to  resist  the  pressure  from  within,  and  becomes 
forced  through  the  external  ring ;  it  then  forms  the  distinctive  covering 
of  direct  inffuinal  hernia. 

The  spermatic  cord  passes  beneath  the  arched  border  of  the  internal 
oblique  muscle,  between  it  and  Poupart^s  ligament.  During  its  pas- 
sage some  fibres  are  given  off  from  the  lower  border  of  the  muscle, 
which  accompany  the  cord  downwards  to  the  testicle,  and  form  loops 
around  it:  this  is  the  cremaster  muscle.  In  the  descent  of  oblique 
inguinal  hernia,  which  travels  the  sarfie  course  with  the  spermatic 
cord,  the  cremaster  muscle  forms  one  of  its  coverings. 


J.  [ilk 
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The  Cremastbr,  considered  as  a  distinct  muscle,  arises  from  the 
middle  of  Poupart^s  ligament,  and  forms  a  series  of  loops  upon 
the  spermatic  cord.  A  few  of  its  fibres  are  inserted  into  the  tu- 
nica vaginalis,  the  rest  ascend  along  the  inner  side  of  the  cord,  to 
be  inseried,  with  the  conjoined  tendon,  into  the  pectineal  line  of  the 
08  pubis. 

RdoHons, — The  internal  oblique  is  in  relation  by  its  extemai  surface 
with  the  extemai  oblique,  latissimus  dorsi,  spermatic  cord,  and  extemai 
abdoBainal  ring.  By  its  iniemal  surface  with  the  transversalis  muscle, 
the  &scia  transversalis,  the  internal  abdominal  ring,  and  spermatic 
cord.  By  its  lotoer  and  arched  border  with  the  spermatic  coid,  form- 
ingthe  upper  boundary  of  the  spermatic  canal. 

The  cremaster  is  in  relation  by  its  extemai  surface  with  the  aponeu- 
rosis of  the  external  oblique  and  inter- columnar  fascia ;  and  by  its  «n- 
temal  surface  with  ifae  fascia  propria  of  the  spermatic  cord. 

The  internal  oblique  muscle  is  to  be  removed  by  separating  it  from 
its  attachments  to  the  ribs  above,  and  to  the  crest  of  the  ilium  and 
Poupart^s  ligament  below.  It  should  be  divided  behind  by  a  vertical 
incision  extending  from  the  last  rib  to  the  crest  of  the  ilium,  as  its 
lumbar  attachment  cannot  at  present  be  examined.  The  muscle  is 
then  to  be  turned  forwards.  Some  degree  of  care  will  be  required  in 
performing  this  dissection  from  the  difficulty  of  distinguishing  between 
this  muscle  and  the  one  beneath.  A  thin  layer  of  cellular  tissue  is  all 
that  separates  them  for  the  greater  part  of  their  extent  Near  the 
crest  of  the  ilium  the  circumflexa  ilii  artery  ascends  between  the  two 
muscles,  and  forms  a  valuable  guide  to  their  separation.  Just  above 
Poupart^s  ligament  they  are  so  closely  connected  that  it  is  impossible 
to  divide  them. 

The  Transversalis  is  the  internal  flat  muscle  of  the  abdomen ;  it 
is  transverse  in  the  direction  of  its  fibres,  as  is  implied  in  its  name. 
It  arises  from  the  outer  third  of  Poupart^s  ligament,  ^m  the  internal 
lip  of  the  crest  of  the  ilium,  its  anterior  two-thirds ;  from  the  spinous 
and  transverse  processes  of  the  lumbar  vertebrae,  and  frt>m  the  inner 
saibcei  of  the  six  inferior  ribs,  indigitating  with  the  diaphragm.  Its 
lower  fibres  curve  downwards,  to  be  inserted,  with  the  lower  fibres  of 
the  internal  oblique,  into  the  pectineal  line,  and  form  the  conjo^ed 
tendon.  Throughout  the  rest  of  its  extent  it  is  inserted  into  the 
crest  of  the  os  pubis  and  linea  alba.  The  lotoer  fourth  of  its  aponeurosis 

nmerior  or  internal  pillar ;  the  margin  below  the  ring,  the  inferior  or  extemai 
pillar;  the  curved  intercolumnar  fibres  are  seen  proceeding  upwards  from  Pou- 
pwt's  ligament  to  strengthen  the  ring.    The  numbers  14  and  15  are  situated  I 

upon  the  fascia  lata  of  the  thigh ;  the  opening  immediately  to  the  right  of  l|5  is  { 

the  saphenous  opening.  l6.  The  rectus  muscle  of  the  right  side  brought  into 
view  by  the  removal  of  the  anterior  segment  of  its  sheath :  *  the  posterior  seg- 
ment of  its  sheath  with  the  divided  edge  of  the  anterior  segment.  17*  The 
pyramidalis  muscle.  18.  The  internal  oblique  muscle.  19-  The  conjoined 
tendon  of  the  internal  oblique  and  transversalis  descending  behind  Poupart's 
Kgament  to  the  pectineal  line.  20.  The  arch  formed  between  the  lower  curved 
border  of  the  internal  oblique  musde  and  Poupart's  ligament;  it  is  beneath  this 
aich  Uiat  the  spermatic  cord  and  hernia  pass. 


paiKS  in  &onC  of  the  rectos  to  Che  lines  alba ;  the  Dppei  tlirre-/oiirtAt, 
witb  the  poilerioi  lunells  of  the  internal  obltqne  behind  it. 
The  potUrior  opossinni  of  the  tiaiuTertalia  divides  ioto  three  la- 


*  A  latenl  view  of  the  trunk  of  the  body,  thcwing  its  miudn,  and  pujticu- 
Isrlf  the  tnureruUj  sbdonudia.  It  Tlie  coflOlDrigiD  of  the  IsLunmui  doni 
inuiclV'  3.  The  Hmtiu  nuoniH.  3.  Ihe  upper  put  of  the  eilenud  oblique 
nmKle  divided  bi  Ibe  diitcboD  ben  olcoktEd  lo  ■bew  (be  miudes  beneath 
without  interforing  iviCh  iti  indigitatiom  widi  the  terrstiu  msgmit.  4.  Two  of 
■he  eiienul  inlaeiHtsl  Buwciei.  t.  Two  of  the  intoiwl  iDtcicHtali.  6.  The 
bamsnaUa  miu^.    7,  Its  poatetioT  Mneimaia.    a.  Ita  anterior  apooeu- 

^ Ht  poflterior  lajerof  tnoahcmtbttftberectua-  0.  Ttielowd 

part  of  the  lelt  rectua  with  the  aponeurous  of  the  tnusreraaiia  pauidg  in  ftmt 
<•  ■n.-jj..— 1.     '  1 .  The  arehed  opening  left  between  the  lower 
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meOae; — cmierior^  which  is  attached  to  the  bases  of  the  transverse  pro- 
cesses of  the  lumbar  vertebrae ;  middle^  to  the  apices  of  the  transverse 
processes ;  and  pogterior,  to  the  apices  of  the  spinous  processes.  The 
anterior  and  middle  lamellffi  enclose  the  quadiatus  lumborum  muscle ; 
and  the  middle  and  posterior,  the  erector  spins.  The  union  of  the 
posterior  lamella  of  the  transversalis  with  the  posterior  aponeurosis  of 
the  internal  oblique,  serratus  posticus  inferior,  and  latissimus  dorsi, 
constitutes  the  lumbar  fascia, 

Bdaiums. — By  its  eaetemal  surface  with  the  internal  oblique,  the  in- 
ternal surfaces  of  the  lower  ribs,  and  internal  intercostal  muscles.  By 
its  internal  surface  with  the  transversaUs  fascia,  which  separates  it  from 
the  peritoneum,  with  the  psoas  magnus,  and  with  the  lower  part  of  the 
rectus  and  pyiamidalis.  The  spermatic  cord  and  oblique  inguinal 
hernia  pass  beneath  the  hwer  border^  but  have  no  direct  relation 
with  it 

To  dissect  the  rectus  musde,  its  sheath  should  be  opened  by  a  ver- 
tical incision  extending  from  over  the  cartilages  of  the  lower  ribs  to 
the  front  of  the  os  pubis.  The  sheath  may  then  be  dissected  off  and 
tamed  to  either  side ;  this  is  easily  done  excepting  at  the  lines  trans- 
versse,  where  a  close  adhesion  subsists  between  the  muscle  and  the  ex- 
ternal boundary  of  the  sheath.  The  sheath  contains  the  rectus  and 
pyramidalis  muscle. 

The  Rectus  muscle  arises  by  a  flattened  tendon  from  the  crest  of 
the  OS  pubis,  and  is  inserted  into  the  cartilages  of  the  fifth,  sixth,  and 
seventh  ribs.  It  is  traversed  by  several  tendinous  zig-zag  intersections, 
called  linese  transversse.  One  of  these  is  usually  situated  at  the  um- 
bilicus, two  above  that  point,  and  sometimes  one  below.  They  are 
vestiges  of  the  abdominal  ribs  of  reptiles,  and  very  rarely  extend 
completely  through  the  muscle. 

Relations' — By  its  external  surface  with  the  anterior  lamella  of  the 
aponeurosis  of  the  internal  oblique,  below  with  the  aponeurosis  of  the 
transrersalis,  and  pyramidalis.  By  its  internal  surface  with  the 
ensifozm  cartilage,  the  cartilages  of  the  fifth,  sixth,  seventh,  eighth 
and  ninth  ribs,  with  the  posterior  lamella  of  the  internal  oblique,  the 
peritoneum,  and  the  epigastric  artery  and  veins. 

The  Pyramidalis  muscle  arises  fix>m  the  crest  of  the  os  pubis  in 
front  of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  midway 
between  the  umbilicus  and  the  os  pubis.  It  is  enclosed  in  the  same 
sheath  with  the  rectus,  and  rests  against  the  lower  part  of  that  muscle. 
This  muscle  is  sometimes  wanting. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends 
drawn  aside  for  the  purpose  of  examining  the  mode  of  formation  of  its 
sheath. 

The  ^eaih  of  the  rectus  is  formed  in  front  for  the  upper  three- 
fourths  of  its  extent,  by  the  aponeurosis  of  the  external  oblique  and 
the  anteri(nr  lamella  of  the  internal  oblique,  and  behind  by  the  poste- 
rior lamella  of  the  internal  oblique  and  the  aponeurosis  of  the  trans- 
venalis.    At  the  commencement  of  the  lower  fourth,  the  posterior 
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wall  of  the  sheath  tenninates  in  a  thin  carved  margin,  the  apo- 
neuroses of  the  three  muscles  passing  altogether  in  front  of  the 
rectus. 

The  next  two  muscles  can  be  examined  only  when  the  viscera  of 
the  abdomen  are  removed.  To  see  the  quadratus  lumborum,  it  is 
also  necessary  to  divide  and  draw  aside  the  psoas  muscle  and  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis. 

The  Quadratus  lumborum  muscle  is  concealed  from  view  by 
the  anterior  lamella  of  the  aponeurosis  of  the  transversalis  muscle, 
which  is  inserted  into  the  bases  of  the  transverse  processes  of  the 
lumbar  vertebrae.  When  this  lamella  is  divided,  the  muscle  will  be 
seen  arising  from  the  last  rib,  and  from  the  transverse  processes  of  the 
four  upper  lumbar  vertebrae.  It  is  inserted  into  the  crest  of  the  ilium 
and  ilio-lumbar  ligament  If  the  muscle  be  cut  across  or  removed, 
the  middle  Umella  of  the  transversalis  will  be  seen  attached  to  the 
apices  of  the  transverse  processes ;  the  quadratus  being  enclosed  be- 
tween the  two  lamellae  as  in  a  sheath. 

Relations.  —  Enclosed   in  the  sheath  formed  by  the  transversalis 
muscle,  it  is  in  relation  in  front ^  with  the  kidney,  the  colon,  the 
'psoas  magnus,  and  the  diaphragm.     Behind^  but  also  separated  by  its 
sheath,  with  the  erector  spinae. 

The  Psoas  PAR^'US  arises  from  the  tendinous  arches  and  interverte- 
bral substance  of  the  last  dorsal  and  first  lumbar  vertebra,  and  termi- 
nates in  a  long  slender  tendon  which  expands  inferiorly  and  is  inserted 
into  the  ilio-pectineal  line  and  eminence.  The  tendon  is  continuous  by 
its  outer  border  with  the  iliac  fascia. 

Relations. — It  rests  upon  the  psoas  magnus,  and  is  covered  in  by 
the  peritoneum ;  superiorly  it  passes  beneath  the  ligamentum  area- 
atum  of  the  diaphragm.     It  is. occasionally  wanting. 

DLA.PHRAGM. — ^To  obtain  a  good  view  of  this  important  inspiratory 
muscle,  the  peritoneum  should  be  dissected  &om  its  under  sur&oe.  It 
is  the  muscular  septum  between  the  thorax  and  abdomen,  and  is  com- 
posed of  two  portions,  a  greater  and  a  lesser  muscle.  The  greater 
muscle  arises  from  the  ensiform  cartilage  ;  from  the  inner  sur&ces  of 
the  six  inferior  ribs,  indigitating  with  tbe  transversalis  ;  and  from  the 
ligamentum  arcuatum  externum  and  internum.  From  these  points, 
which  form  the  mtemal  circumference  of  the  trunk,  the  fibres  convei^ 
and  are  inserted  into  the  central  tendon. 

The  liffamentum  arcuatum  externum  is  the  upper  border  of  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis :  it  arches  across 
the  origin  of  the  quadratus  lumborum  muscle,  and  is  attached  by  one 
extremity  to  the  base  of  the  transverse  process  of  the  first  lumbar 
vertebra,  and  by  the  other  to  the  apex  and  lower  margin  of  the  last 
rib. 

The  ligamentum  arcuatum  internum^  or  propriumj  is  a  tendinous 
arch  thrown  across  the  psoas  magnus  muscle  as  it  emerges  from  the 
chest.  It  is  attached  by  one  extremity  to  the  base  of  the  transverse 
process  of  the  first  lumbar  vertebra,  and  by  the  other  is  continuous 
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with   the  tendon  of  the  leuet  miucle   opposite   the   body  of  the 

The  lendinoia  centre  of  the  diaphra^  i>  thaped  like  a  mfbil  leaf, 
of  which  the  central  leaflet  points  to  the  ensiforni  cartilage,  and  ii  the 
largest ;  the  lateral  tesfleta,  right  and  left,  occupy  the  conetpoadiDg 

Fig.  fil.' 


*  The  ubder  DT  ibdomjnal  aide  of  the  diBphngm.    I,  i,  3.  The  grekter  miia-> 
cLe  ;  the  lifUR  1  mts  upoD  the  central  leaflet  of  (he  tendiaoud  centre;  the 

i  The  tlun  fuciculuq  wtiicb  luise*  from  the  eniUbnn  etrtila^;  b  Hoiall  CrUn- 
gulir  i^iace  ia  left  on  either  aide  of  ihia  fuciciilua,  which  ia  cloacd  only  hy  the 

fiuciculiia  frem  this  tendon  ctiivm  to  the  left  aide  of  the  peflter  iniucle  hetveen 
the  teflopho^Bl  end  oorlLc:  opeola^-  9,  The  foiutb  luinW  vertebra-  le.  The 
left  or  liioTMi  tendon  of  the  lener  muaclc.    1 1 .  The  urtic  opening;  occii)Hed 

t£rD0^h  the  a«ophag|e&l  opcniog;  in  thia  a^re  (he  caophagca]  opening  la 

diatinctJy.  15.  The  nuadntut  lumborvm  paajing  beneath  (he  li^amentiun 
■icDDnm  eiteniaoi ;  thia  nnude  hag  alao  been  temored  on  (he  left  aide. 
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portions  of  the  muscle ;  the  right  being  the  larger  and  more  rounded, 
and  the  left  smaller  and  lengthened  in  its  form. 

Between  the  sides  of  the  ensiform  cartilage  and  the  cartilages  of  the 
adjoining  ribs,  is  a  small  triangular  space  where  the  muscular  fibres  of 
the  diaphragm  are  deficient.  This  space  is  closed  only  by  peritonenm 
on  the  side  of  the  abdomen,  and  by  pleura  within  the  chest.  It  is 
therefore  a  weak  point,  and  a  portion  of  the  contents  of  the  abdomen 
might,  by  violent  exertion,  be  forced  through  it,  producing  phrenic,  or 
diaphragmatic  hernia. 

The  lesser  muscle  of  the  diaphragm  takes  its  origin  from  the  bodies 
of  the  lumbar  vertebrae  by  two  tendons.  The  riffkU  larger  and  longer 
than  the  left,  arises  from  the  anterior  surface  of  the  bodies  of  the 
second,  third,  and  fourth  vertebi*8B  ;  and  the  le/i  from  the  side  of  the 
second  and  third.  The  tendons  form  two  huge  fleshy  bellies  (crura)^ 
which  ascend  to  be  inserted  into  the  central  tendon.  The  inner 
fasciculi  of  the  two  crura  cross  each  other  in  front  of  the  aorta,  and 
again  diverge  to  surround  the  oesophagus,  so  as  to  present  the  appear- 
ance of  a  figure  of  eight.  The  anterior  fasciculus  of  the  decussation  is 
formed  by  the  right  cms. 

The  openings  in  the  diaphragm  are  three :  one,  quadrilateral,  in  the 
tendinous  centre,  at  the  union  of  the  right  and  middle  leaflets,  for  the 
passage  of  the  vnferior  vena  cava ;  a  muscular  opening  of  an  elliptic 
shape  formed  by  the  two  crura,  for  the  transmission  of  the  cBsophagus 
and  pneumogastric  nerves ;  and  a  third,  the  aorticy  which  is  formed 
by  a  tendinous  arch  thrown  from  the  tendon  of  one  cms  to  that  of  the 
other,  beneath  which  pass  the  aorta,  the  riffht  vena  azygos^  and  thoracic 
duct.  The  great  spluichnic  nerves  pass  through  openings  in  the  lesser 
muscle  on  each  side,  and  the  lesser  splanchnic  nerves  through  the  fibres 
which  arise  from  the  ligamentum  arcuatum  internum. 

Relations, — By  its  superior  surface  with  the  pleurse,  the  pericar- 
dium, the  heart,  and  the  lungs.  By  its  inferior  surface  with  the  peri- 
toneum ;  on  the  left  with  the  stomach  and  spleen  ;  on  the  right  with 
the  convexity  of  the  liver  ;  and  behind  with  the  kidneys,  the  supra- 
renal capsules,  the  duodenum,  and  the  solar  plexus.  By  its  drcum- 
ferenoe  with  the  ribs  and  intercostal  muscles,  and  with  the  vertebral 
column. 

Actions, — The  external  oblique  muscle,  acting  singly,  would  draw 
the  thorax  towards  the  pelvis,  and  twist  the  body  to  the  opposite  side. 
Both  muscles,  acting  together,  would  flex  the  thorax  directly  on  the 
pelvis.  The  internal  oblique  of  one  side  draws  the  chest  downwards 
and  outwards  :  both  together  bend  it  directly  forwards.  Either 
transversalis  muscle,  acting  singly,  will  diminish  the  size  of  the  abdo- 
men on  its  own  side,  and  both  together  will  constrict  the  entire 
cylinder  of  the  cavity.  The  recti  muscles,  assisted  by  the  pyramidales, 
flex  the  thorax  upon  the  chest,  and,  through  the  medium  of  the  linese 
transversse,  are  enabled  to  act  when  their  sheath  is  curved  inwurds  by 
the  action  of  the  transversales.  The  pyramidales  are  tensors  of  the  linea 
alba.    The  abdominal  are  expiratory  muscles,  and  the  chief  agents  of 
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expulsion  ;  by  their  action  the  foetus  is  expelled  firom  the  uterus,  the 
urine  from  the  bladder,  the  faeces  from  the  rectum,  the  bile  from  the 
gall-bladder,  the  ingesta  from  the  stomach  and  bowels  in  vomiting,  and 
the  mucous  and  irritating  substances  from  the  bronchial  tubes,  trachea, 
and  nasal  passages,  during  coughing  and  sneezing.  To  produce  these 
efforts  they  all  act  together.  Their  violent  and  continued  action  pro- 
duces hernia ;  and,  acting  spasmodically,  they  may  occasion  rupture 
of  the  viscera.  The  quadratus  lumborum  draws  the  last  rib  down- 
wards, and  is  an  expiratory  muscle  ;  it  also  serves  to  bend  the  verte- 
bral column  to  one  or  the  other  side.  The  psoas  parvus  is  a  tensor 
of  the  iliac  fascia,  and,  taking  its  fixed  origin  from  below,  it  may  as- 
sist in  flexing  the  vertebral  column  forwards.  The  diaphragm  is  an 
inspiratory  muscle,  and  the  sole  agent  in  tranquil  inspiration.  When 
in  action,  the  muscle  is  drawn  downwards,  its  plane  being  rendered  ob- 
lique from  the  level  of  the  ensiform  cartilage,  to  that  of  the  upper  lumbar 
vertebra.  During  relaxation  it  is  convex,  and  encroaches  consider- 
ably on  the  cavity  of  the  chest,  particularly  at  the  sides,  where  it 
corresponds  with  the  lungs.  It  assists  the  abdominal  muscles  power- 
fully in  expulsion,  every  act  of  that  kind  being  preceded  or  accom- 
panied by  a  deep  inspiration.  Spasmodic  action  of  the  diaphragm 
produces  hiccough  and  sobbing,  and  its  rapid  alternation  of  contraction 
and  relaxation,  combined  with  laryngeal  and  facial  movements,  laugh- 
ing and  crying. 


MUSCLES  OF  THE  PERINEUM. 

The  muscles  of  the  perineum  are  situated  in  the  outlet  of  the  pelvis, 
and  consist  of  two  groups,  one  of  which  belongs  especially  to  the 
organs  of  generation  and  urethra,  the  other  to  the  termination  of  the 
alimentary  canal.  To  these  may  be  added  the  only  pair  of  muscles 
which  is  proper  to  the  pelvis,  the  coccygeus.  The  muscles  of  the  peri- 
neal region  in  the  male,  are  the 

Accelerator  urinse. 
Erector  penis, 
Compressor  urethrae, 
Transversus  perinei. 
Sphincter  anl. 
Levator  ani, 
Coccygeus. 

Dissection. — To  dissect  the  perineum,  the  subject  should  be  fixed 
in  the  position  for  lithotomy,  that  is,  the  hands  should  be  bound  to 
the  soles  of  the  feet,  and  the  knees  kept  apart.  An  easier  plan  is  the 
drawing  of  the  feet  upwards  by  means  of  a  cord  passed  through  a  hook 
in  the  ceiling.  Both  of  these  plans  of  preparation  have  for  their 
object  the  full  exposure  of  the  perineum.    And  as  this  is  a  dissection 
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which  demands  some  degree  of  delicacy  and  nice  manipulation,  a  strong 
light  should  be  thrown  upon  the  part.  Haying  fixed  the  subject,  and 
drawn  the  scrotum  upwards  by  means  of  a  string  or  hook,  cany  an 
incision  from  the  base  of  the  scrotum  along  the  ramus  of  the  pubes  and 
ischium  and  tuberosity  of  the  ischium,  to  a  point  parallel  with  the 
apex  of  the  coccyx  ;  then  describe  a  curve  over  the  coccyx  to  the  same 
point  on  the  opposite  side,  and  continue  the  incision  onwards  along 
the  opposite  tuberosity,  and  along  the  ramus  of  the  ischium  and  of  the 
pubes,  to  the  opposite  side  of  the  scrotum,  where  the  two  extremities 
may  be  connected  by  a  transverse  incision.  This  incision  will  com- 
pletely surround  the  perineum,  following  very  nearly  the  outline  of  its 
boundaries.  Now  let  the  student  dissect  off  the  integument  carefully 
from  the  whole  of  the  included  space,  and  he  will  expose  the  fatty 
cellular  structure  of  the  common  superficial  £Eiscia,  which  exactly  re- 
sembles the  superficial  fiEiscia  in  every  other  situation.  The  common 
superficial  &scia  is  then  to  be  removed  to  the  same  extent,  exposing 
the  superficial  perineal  fiiscia.  This  layer  is  also  to  be  turned  aside, 
when  the  muscles  of  the  genital  region  of  the  perineum  will  be  brought 
into  view. 

The  AccBLBRATORBS  URiNiE  (bulbo-cavemosus)  arise  from  a  ten> 
dinous  point  in  the  centre  of  the  perineum  and  from  the  fibrous  raph6 
of  the  two  muscles.  From  these  origins  the  fibres  diverge,  like  the 
plumes  of  a  pen  ;  the  posterior  fibres  to  be  inserted  into  the  ramus  of 
the  pubes  and  ischium  ;  the  middle  to  encircle  the  corpus  spongiosum, 
and  meet  upon  its  upper  side  ;  and  the  anterior  to  spread  out  upon 
the  corpus  cavemosum  on  each  side,  and  be  inserted,  partly  into  its 
fibrous  structure,  and  partly  into  the  fitscia  of  the  penis.  The  poste- 
rior and  middle  insertions  of  these  muscles  are  best  seen,  by  carefully 
raising  one  muscle  firom  the  corpus  spongiosum  and  tracing  its  fibres. 

RekUions. — By  their  superficial  surface  with  the  superficial  perineal 
&8cia,  the  dartos,  the  superficial  vessels  and  nerves  of  the  perineum, 
and  on  each  side  with  the  erector  penis.  By  their  deep  surface  with 
the  corpus  spongiosum  and  bulb  of  the  urethra. 

The  Erbctor  pbnis  (ischio-cavemosus)  arises  from  the  ramus  and 
tuberosity  of  the  ischium,  and  curves  around  the  root  of  the  penis,  to 
be  inserted  into  the  upper  sur&ce  of  the  corpus  cavemosum,  where  it 
is  continuous  with  a  strong  &scia  which  covers  the  dorsum  of  the 
organ,  the  fascia  penis. 

Relations. — By  its  superficial  surface  with  the  superficial  perineal 
fascia,  the  dartos,  and  the  superficial  perineal  vessels  and  nerve.  By 
its  deqi)  surface  with  the  corpus  cavemosum  penis. 

The  CoMPRBSSOR  urbthr^  (Wilson^s  and  Guthrie^s  muscles), 
consists  of  two  portions  ;  one  of  which  is  transverse  in  its  direction, 
and  passes  inwards,  to  embrace  the  membranous  urethra  ;  the  other  is 
perpendicular^  and  descends  from  the  pubes.  The  transverse  portion^ 
particularly  described  by  Mr.  Guthrie,  arises  by  a  narrow  tendinous 
point,  from  the  upper  part  of  the  ramus  of  the  ischium,  on  each  side, 
and  divides  into  two  fiisciculi,  wliich  pass  inwards  and  sligbtly  up- 
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wuda,  and  embiace  tbe  membranonB  portion  of  th«  urethra  and 
Cowper'a  glondi.  As  they  past  towanilt  th«  uicthm,  they  spread  out 
ind  become  bo-thaped,  uid  an  inerttd  inw  a  teadiaaue  raph^  Dpon 
tbe  upper  and  lower  eurbcei  of  the  urethra,  eilending  from  the  apex 
of  tbe  pnwlate  gland,  to  which  they  are  attached  posterioilj,  to  Che 
bnlboiu  portion  of  the  urethra,  with  which  they  are  connected  in  front. 
When  Been  from  aLoye,  these  portions  resemble  two  fans,  connected 
bj  their  expanded  border  along  the  middle  line  of  the  membranons 
urelhia,  from  the  prostBte  to  ^e  hnlbous  portion  of  the  oretbra.  The 
same  appearance  is  obtained  bj  riewing  them  from  below. 

Tbe  peTj/eadicalaT  poriionf  described  by  Mr.  Wilaon,  arwa*  by  two 
tendinous  points  from  the  inner  smrbce  of  the  arch  of  (he  pnbe^  on 
«ch  tide  of,  and  close  to,  tbe  ajmphyai«.  The  tendinous  origins  aoon 
become  muacolar,  and  descend  perpendicularly,  to  be  instiied  into  the 

*  Tbe  DDfldea  of  tbe  perineuni.    1 .  The  AccelerBteret  urios  miueLes  i  the 
flpiR  wratM  upon  tbe  corpus  ipongioi 
one  side.    3.  11k  erector  perns  of  one 
lidc.    (.  The  triangular  space  through  which  the  deep  peno 
t.  The  ipluncta  ani ;  its  uterioi  titremitj'  is  cut  eS,    7,  ' 
Ihe  left  ndei  the  deep  mc*  between  the  tu'  '" 

sun,  im  the  lachio-rectii)  fossa ;  the  laine  fn 
9.  Tlie  spine  of  the  iachiuni.  10.  The  left 
lies  of  lie  peiineum  an  well  swu  in  ihl.  mi 

t  Mr.  Tyrrell  vho  made  ni 
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upper  fasciculus  of  the  transyerse  portion  of  the  muscle  ;  so  that  it  is 
not  a  distinct  muscle  surrounding  the  manbxanons  portion  of  the 
urethra,  and  supporting  it  as  in  a  sling,  as  described  by  Mr.  Wilson, 
but  merely  an  upper  origin  of  the  transverse  muscle. 

The  compressor  urethras  may  be  considered  either  as  two  symme- 
trical muscles  meeting  at  the  raphe,  or  as  a  single  muscle:  I  hare 
adopted  the  latter  course  in  the  above  description,  as  appearing  to  me 
'  the  more  consistent  with  the  general  connections  of  the  muscle,  and 
with  its  actions. 

The  Transversus  pbrinei  arises  from  the  tuberosity  of  the  ischium 
on  each  side,  and  is  inserted  into  the  central  tendinous  point  of  the 
perineum.* 

JRelations, — By  its  superficial  surface  with  the  superficial  perineal 
fascia,  and  superiicial  perineal  artery.  By  its  deep  sutface  with  the 
deep  perineal  &scia,  and  internal  pudic  artery  and  veins.  By  its  pos- 
terior border  it  is  in  relation  with  that  portion  of  the  superficial  peri- 
neal fascia  which  passes  back  to  become  continuous  with  the  deep 
fascia. 

To  dissect  the  compressor  urethra^  the  whole  of  the  preceding 
muscles  should  be  removed,  so  as  to  render  the  glistening  surface  of  the 
deep  perineal  &,scia  quite  apparent.  The  anterior  layer  of  this  fieiscia 
should  then  be  carefully  dissected  away,  and  the  corpus  spongiosum 
penis  divided  through  its  middle,  separated  from  the  corpus  carer- 
nosum,  and  drawn  forwards,  to  put  the  membranous  portion  of  the 
urethra,  upon  which  the  muscle  is  spread  out,  on  the  stretch.  The 
muscle  is,  however,  better  seen  in  a  dissection  made  from  vrithin  the 
pelvis,  after  having  turned  down  the  bladder  from  its  attachment  to 
the  OS  pubis,  and  removed  a  plexus  of  veins  and  the  posterior  layer  of 
the  deep  perineal  fascia. 

The  Sphincter  ani  is  a  thin  and  elliptical  plane  of  muscle  closely 
adherent  to  the  integument,  and  surrounding  the  opening  of  the  anus. 
It  arises  posteriorly  in  the  superficial  fascia  around  the  coccyx,  and  by 
a  fibrous  raphe  from  the  apex  of  that  bone ;  and  is  inserted  anteriorly 
into  the  tendinous  centre  of  the  perineum,  and  into  the  raph6  of  the 
integument,  nearly  as  &r  forwards  as  the  commencement  of  the 
scrotum. 

Relations, — By  its  superficial  surface  with  the  integument.  By  its 
deep  surface  with  the  internal  sphincter,  the  levator  ani,  the  cellular 
tissue  and  fia.t  in  the  ischio-rectal  fossa,  and  in  front  with  the  superfi- 
cial perineal  fascia. 

The  Sphincter  ani  internus  is  a  muscular  ring  embracing  the 
extremity  of  the  intestine,  and  formed  by  an  aggregation  of  the  cir- 
cular muscular  fibres  of  the  rectum. 

*  I  have  twice  dissected  a  perineum  in  which  the  transversus  perind  was  of 
large  size,  and  spread  out  as  it  approached  the  middle  line  so  as  to  become  fan- 
shaped.  The  posterior  fibres  were  continuous  with  those  of  the  muscle  of  the 
opposite  side ;  but  the  anterior  were  prolonged  forwards  upon  the  bulb  and 
corpus  spongiosum  of  the  urethra  as  far  as  the  middle  of  the  penis,  forming  a 
broad  layer  which  usurped  the  place  and  office  of  the  accelerator  urinse. 
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Part  of  the  levator  ani  may  be  seen  during  the  dissection  of  the 
anal  portion  of  the  perineum  by  removing  the  fat  which  surrounds  the 
termination  of  the  rectum  in  the  ischio-rectal  fossa.  But,  to  study  the 
entire  muscle,  a  lateral  section  of  the  pelvis  must  be  made  by  sawing 
through  the  pubes  a  little  to  one  side  of  the  symphysis,  separating  the 
bones  behind  at  the  sacro-Uiac  symphysis,  and  turning  down  the  blad- 
der and  rectum.  The  pelvic  fescia  is  then  to  be  carefully  raised,  be- 
ginning at  the  base  of  the  bladder  and  proceeding  upwards,  until  the 
whole  extent  of  the  muscle  is  exposed. 

The  Levator  ani  is  a  thin  plane  of  muscular  fibres,  situated  on 
each  side  of  the  pelvis.  The  muscle  arises  firom  the  inner  surfiau^  of 
the  08  pubis,  from  the  spine  of  the  ischium,  and  between  those  points 
from  the  angle  of  division  between  the  obturator  and  the  pelvic  fieiscia. 
Its  fibres  descend  to  be  inserted  into  the  extremity  of  the  coccyx  into 
a  fibrous  raph^  in  firont  of  that  bone,  into  the  lower  part  of  the  rectum, 
base^f  the  bladder,  and  prostate  gland. 

In  the  female  this  muscle  is  inserted  into  the  coccyx  and  fibrous 
Taph4,  lower  part  of  the  rectum  and  vagina. 

Relations. — By  its  eatemal  or  perinecU  sur/aoe,  with  a  thin  layer  of 
&8cia,  by  which,  and  by  the  obturator  fascia,  it  is  separated  from  the 
obturator  intemus  muscle ;  with  the  fat  in  the  ischio-rectal  fossa,  the 
deep  perineal  &8cia,  the  levator  ani,  and  posteriorly  with  the  gluteus 
maximus.  By  its  intemal  or  pelvic  surfaoe  with  the  pelvic  £eMcia, 
which  separates  it  from  the  viscera  of  the  pelvis  and  peritoneum. 

The  CoocYOEUS  muscle  is  a  tendino-muscular  layer  of  a  triangular 
form.  It  arises  from  the  spine  of  the  ischium,  and  is  inserted  into 
the  side  of  the  coccyx  and  lower  part  of  the  sacrum. 

Relations, — By  its  interTial  or  pelvic  suffaoe,  with  the  rectum ;  by  its 
extemcU  surface  with  the  lesser  and  greater  sacro-ischiatic  ligaments. 

The  muscles  of  the  perineum  in  tibe  female  are  the  same  as  in  the 
male,  and  have  received  analogous  names.     They  are  smaller  in  size, 
and  are  modified  to  suit  the  different  form  of  the  organs ;  they  are- 
Constrictor  vaginae. 

Erector  clitoridis, 

Transversus  perinei, 

Compressor  urethras. 

Sphincter  ani, 

Levator  ani, 

Coccygeus. 

The  Constrictor  vagina  is  analogous  to  the  acceleratores  urinae ;  it  is 
continuous  posteriorly  with  the  sphincter  ani,  interlacing  with  its  fibres, 
and  is  inserted  anteriorly  into  the  sides  of  the  corpora  cavernosa,  and 
£i8cia  of  the  clitoris. 

The  Transversus  perinei  is  inserted  into  the  side  of  the  constrictor 
vaginae,  and  the  levator  ani  into  the  side  of  the  vagina. 

The  other  muscles  are  precisely  similar  in  their  attachments  to  those 
in  the  male. 
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Aetiont, — The  aoceleiatoreB  urinas  being  continuous  at  the  middle 
line,  and  attached  on  each  aide  to  the  bone,  by  means  of  their  posterior 
fibres  will  support  the  bulbous  portion  of  the  urethra,  and  acting  sud- 
denly will  propel  the  semen,  or  the  last  drops  of  urine  from  the  canaL 
The  posterior  and  middle  fibres,  according  to  Krause,*  contribute  to- 
wards the  erection  of  the  corpus  spongiosum,  by  producing  compres- 
sion upon  the  venous  structure  of  the  bulb ;  and  the  anterior  fibres, 
according  to  Tyrrell,+  assist  in  the  erection  of  the  entire  organ  by  coob- 
pressing  the  vena  dorsalis,  by  means  of  their  insertion  into  the  fisucia 
penis.  The  erector  penis  becomes  entitled  to  its  name  from  spreading 
out  upon  the  dorsum  of  the  oi^an,  into  a  membranous  expannon  (£eu9cia 
penis),  which,  according  to  Krause,  compresses  the  dorsal  vein  during 
the  action  of  the  muscle,  and  especially  after  the  erection  of  the  oigan 
has  commenced.  The  transverse  muscles  serve  to  steady  the  tendinous 
centre,  that  the  muscles  attached  to  it  may  obtain  a  firm  point  of 
support.  According  to  Cruveilhier,  they  draw  the  anus  backwards 
during  the  expulsion  of  the  faeces,  and  antagonise  the  levatores  ani 
which  carry  the  anus  forwards.  The  compressor  urethras  taking  its 
fixed  point  from  the  ramus  of  the  ischium  at  each  side,  can,  says 
Mr.  Guthrie,  ^  compress  the  urethra  so  as  to  close  it ;  I  conceiye 
completely,  after  the  manner  of  a  sphincter.*'  The  transverse  portion 
will  also  have  a  tendency  to  draw  the  urethra  downwards,  whilst  the 
perpendicular  portion  will  draw  it  upwards  towards  the  os  pubis.  The 
inferior  fifiscicidus  of  the  transverse  muscle,  enclosing  Cowper^s  glands, 
will  assist  those  bodies  in  evacuating  their  secretion.  The  extemcU 
sphincter  being  a  cutaneous  muscle  contracts  the  integument  around 
the  anus,  and  by  its  attachment  to  the  tendinous  centre,  and  to 
the  point  of  the  coccyx,  assists  the  levator  ani  in  giving  support  to- the 
opening  during  expulsive  efforts.  The  internal  sphincter  contracts  the 
extremity  of  the  cylinder  of  the  intestine.  The  use  of  the  levator  ani 
is  expressed  in  its  name.  It  is  the  antagonist  of  the  diaphragm  and 
the  rest  of  the  expulsory  muscles,  imd  serves  to  support  the  rectum 
and  vagina  during  their  expulsive  efforts.  The  levator  ani  acts  in 
unison  with  the  diaphragm,  and  rises  and  falls  like  that  muscle  in 
forcible  respiration.  Yielding  to  the  propulsive  action  of  the  abdo- 
minal muscles,  it  enables  the  outlet  of  the  pelvis  to  bear  a  greater 
force  than  a  resisting  structure,  and  on  the  remission  of  such  action 
it  restores  the  perineum  to  its  original  form.  The  coccygei  muscles 
restore  the  coccyx  to  its  natural  position,  after  it  has  been  pressed 
backwards  during  defecation  or  during  parturition. 

*  Mliller,  Archiv  fur  Anatomie,  Physiologie,  &c.  1837* 
t  Lectures  in  the  College  of  Surgeons.     1839« 
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MUSCLES  OF  THE  UPPER  EXTREMITY. 

The  muscles  of  the  upper  extremity  may  be  arranged  mto  groups 
corresponding  with  the  di^erent  regions  of  the  limb,  thus : 

Anterior  Thoracic  Region,  IjoUeral  TTioracic  Region, 

Pectoralis  major,  Serratus  magnus. 

Pectoralis  minor, 

Subclavius. 

Anterior  Scapular  Region,  Posterior  Scapular  Region, 

Subscapularis.  Supra-spinatus, 

Infra-spinatus, 
Teres  minor, 
Teres  major. 

Acromial  Region, 

Deltoid. 

Anterior  Humeral  Region,  Posterior  Humeral  Region, 

Coraco-brachialis,  Triceps. 

Biceps, 

Brachialis  anticus. 


Anterior  Brachial  Region, 

Superficial  layer. 

Pronator  radii  teres. 
Flexor  carpi  radialis, 
Paknaris  longus, 
Flexor  sublimis  digitonim. 
Flexor  carpi  ulnaris. 


Deqo  layer. 

Flexor  profundus  digitorum. 
Flexor  longus  pollicis. 
Pronator  quadratus. 


Posterior  Brachial  Region, 

Superficial  layer. 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior. 
Extensor  communis  digitorum. 
Extensor  minimi  digiti, 
Extensor  carpi  ulnaris, 
Anconeus. 

Deq>  layer. 

Supinator  brevis. 
Extensor  ossis  metacarpi  poUicis, 
Extensor  primi  intemodii  pollicis. 
Extensor  secundi  intemodii  pollicis. 
Extensor  indicis. 
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Hand. 
Radial  Region  {Thenar).  Ulnar  Region  {Hypolhenar). 

Abductor  pollicis,  Palmaris  brevis. 

Flexor  oasis  metacarpi  (opponens),  Abductor  minimi  digiti. 
Flexor  brevis  pollicis,  Flexor  brevis  minimi  digiti. 

Adductor  pollicis.  Adductor  minimi  digiti. 

Palmar  Region. 

Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 


Anterior  Thoracic  Region. 

Pectoralis  major, 
Pectoralis  minor, 
Subclavius. 

Dissection. — Make  an  incision  along  the  line  of  the  clayicle,  from 
the  upper  part  of  the  sternum  to  the  acromion  process ;  a  second  along 
the  lower  border  of  the  great  pectoral  muscle,  from  the  lower  end  of 
the  sternum  to  the  insertion  of  its  tendon  into  the  humerus ;  and  con- 
nect the  two  by  a  third,  carried  longitudinally  along  the  middle  of  the 
sternum.  The  integument  and  superficial  fascia  are  to  be  dissected  to- 
gether from  off  the  fibres  of  the  muscle,  and  always  in  the  direction  of 
their  course.  For  this  purpose  the  dissector,  if  he  have  the  right  arm, 
will  commence  with  the  lower  angle  of  the  flap ;  if  the  left,  with  the 
upper  angle.  He  will  thus  expose  the  pectoralis  major  muscle  in  its 
whole  extent. 

The  Pectoralis  major  muscle  arises  from  the  sternal  two-thirds 
of  the  clavicle,  from  one  half  the  breadth  of  the  sternum  its  whole 
length,  from  the  cartilages  of  all  the  true  ribs,  excepting  the  first  and 
last,  and  from  the  aponeurosis  of  the  external  oblique  muscle  of  the 
abdomen.  It  is  inserted  by  a  broad  tendon  into  the  anterior  bicipital 
ridge  of  the  humerus. 

That  portion  of  the  muscle  which  arises  from  the  clavicle,  is  sepa- 
rated from  that  connected  with  the  sternum  by  a  distinct  cellular  in- 
terspace ;  hence  we  speak  of  the  davictdar  portion  and  sternal  portion 
of  the  pectoralis  major.  The  fibres  from  this  very  extensive  origin 
converge  towards  a  narrow  insertion,  giving  the  muscle  a  radiated  ap- 
pearance. But  there  is  a  peculiarity  about  the  formation  of  its  tendon 
which  must  be  carefully  noted.  The  whole  of  the  lower  border  is 
folded  inwards  upon  the  upper  portion,  so  that  the  tendon  is  doubled 
upon  itself.  Another  peculiarity  results  from  this  arrangement:  the 
fibres  of  the  upper  portion  of  the  muscle  are  inserted  into  the  lower 
part  of  the  bicipital  ridge ;  and  those  of  the  lower  portion,  into  the 
upper  part. 
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Hdations. — By  its  external  mrfcux  with  the  fibres  of  origin  of  the 
platysma  myoides,  the  mammary  gland,  the  superficial  fascia  and  inte- 
gument. By  its  interned  surface^  on  the  thorax,  with  the  clavicle,  the 
stemmn,  the  costal  cartilages,  intercostal  muscles,  subclayius,  pectoialis 
minor,  and  serratus  magnus ;  in  the  axilla,  with  the  axillary  vessels 
and  glands.  By  its  external  border  with  the  deltoid,  from  which  it  is 
separated  above  by  a  cellular  interspace  lodging  the  cephalic  vein  and 
the  descending  branch  of  the  thoracico-acromialis  artery.  Its  Itywer 
border  forms  the  anterior  boundary  of  the  axillary  space. 

The  pectoralis  major  is  now  to  be  removed  by  dividing  its  fibres 
along  the  lower  border  of  the  clavicle,  and  then  carrying  the  incision 
perpendicularly  downwards,  parallel  to  the  sternum,  and  at  about  three 
inches  from  its  border.  Divide  some  loose  cellular  tissue,  and  several 
small  branches  of  the  thoracic  arteries,  and  reflect  the  muscle  outwards. 
We  thus  bring  into  view  a  region  of  considerable  interest,  in  the  mid- 
dle of  which  is  situated  the  pectoralis  minor. 

The  Pectoralis  minor  arises  by  three  digitations  from  the  third, 
fourth,  and  fifth  ribs,  and  is  inserted  into  the  anterior  border  of  the 
coiacoid  process  of  the  scapula  by  a  broad  tendon. 

Relations. — By  its  anterior  surface  with  the  pectoralis  major  and 
superior  thoracic  vessels  and  nerves.  By  its  posterior  surface  with 
the  ribs,  the  intercostal  muscles,  serratus  magnus,  axillary  space,  and 
axillary  vessels  and  nerves.  Its  upper  border  forms  the  lower  boun- 
dary of  a  triangular  space  bounded  above  by  the  costo-coracoid  mem- 
brane, and  internally  by  the  ribs.  In  this  space  are  found  the  axil- 
lary vessels  and  nerves,  and  in  it  the  subclavian  artery  may  be  tied 
below  the  clavicle. 

The  SuBCLAVius  muscle  arises  by  a  round  tendon  from  the  cartilage 
of  the  first  rib,  and  is  inserted  into  the  under  surface  of  the  clavicle. 
This  muscle  is  concealed  by  the  costo-coracoid  membrane,  an  extension 
of  the  deep  cervical  fascia,  by  which  it  is  invested. 

Relations. — By  its  upper  surface  with  the  clavicle.  By  the  lower 
with  the  subclavian  artery  and  vein  and  brachial  plexus,  which  sepa- 
rate it  firom  the  first  rib.  In  front  with  the  pectoraJis  major,  the  costo- 
coracoid  membrane  being  interposed. 

Actions. — The  pectoralis  major  draws  the  arm  against  the  thorax, 
while  its  upper  fibres  assist  the  upper  part  of  the  trapezius  in  raising 
the  shoulder,  as  in  supporting  weights.  The  lower  fibres  depress  the 
shoulder  with  the  aid  of  the  latissimus  dorsi.  Taking  its  fixed  point 
from  the  shoulder,  the  pectoralis  major  assists  the  pectoralis  minor, 
Bubdavius,  and  serratus  magnus,  in  drawing  up  and  expanding  the 
chest.  The  pectoralis  minor,  in  addition  to  this  action,  draws  upon 
the  coracoid  process,  and  assists  in  rotating  the  scapula  upon  the  chest. 
The  Bubclavius  draws  the  clavicle  downwards  and  forwards,  and 
thereby  assists  in  steadying  the  shoulder.  All  the  muscles  of  this 
group  are  agents  in  forced  respiration,  but  are  incapable  of  acting  until 
the  shoulders  are  fixed. 
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Lateral  Thoracic  Regiwu 
Serratus  magnus. 

» 

The  Sbrrat(J8  magnus  (seiiataB,  indented  like  the  edge  of  a  saw,) 
arises  by  fleshy  serrations  from  the  nine  upper  ribs  excepting  the  first, 
and  extends  backwards  upon  the  side  of  the  chest,  to  be  inserted  into 
the  whole  length  of  the  base  of  the  scapula  upon  its  anterior  aspect. 
In  structure  the  muscle  is  composed  of  three  portions,  a  superior  por- 
tion formed  by  two  serrations  attached  to  the  second  rib,  and  inserted 
into  the  inner  surfiEice  of  the  superior  angle  of  the  sci^ula,  a  middle 
portion  composed  of  the  serrations  connected  with  the  third  and  fourth 
ribs,  and  inserted  into  the  greater  part  of  the  posterior  border,  and  an 
inferior  portion  consisting  of  the  last  five  serrations  which  indigitate 
with  the  obliquus  extemus  and  form  a  thick  muscular  fiisciculus  which 
is  inserted  into  the  scapula  near  its  inferior  angle. 

Relations. — By  its  superficial  surface  with  the  pectoralis  major  and 
minor,  the  subscapularis,  and  the  axillary  vessels  and  nerves.  By  its 
deep  surface  with  the  ribs  and  intercostid  muscles,  to  which  it  is  con- 
nected by  an  extremely  loose  cellular  tissue. 

Actions. — The  serratus  magnus  is  the  great  external  inspiratory 
muscle,  raising  the  ribs  when  the  shoulders  are  fixed,  and  thereby  in- 
creasing the  cavity  of  the  chest.  Acting  upon  the  scapula,  it  draws 
the  shoulder  forwards,  as  we  see  to  be  the  case  in  diseased  lungs,  where 
the  chest  has  become  almost  fixed  from  apprehension  of  the  expanding 
action  of  the  respiratory  muscles. 

Anterior  Scapular  lUgion. 

Subscapularis. 

The  Subscapularis  muscle  arises  from  the  whole  of  the  under  sur- 
face of  the  scapula  excepting  the  superior  and  inferior  angle,  and  ter- 
minates by  a  broad  and  thick  tendon,  which  is  inserted  into  the  lesser 
tuberosity  of  the  humerus.  The  substance  of  the  muscle  is  traversed 
by  several  intersecting  membranous  layers  from  which  muscular  fibres 
arise,  the  intersections  being  attached  to  the  ridges  on  the  surfitce  of 
the  scapula.  Its  tendon  forms  part  of  the  capsule  of  the  joint,  glides 
over  a  large  bursa  which  separates  it  from  the  base  of  the  coracoid 
process,  and  is  lined  by  a  prolongation  of  the  synovial  membrane  of 
the  articulation. 

Relations. — By  its  anterior  surface  with  the  serratus  magnus,  coiaco- 
brachialis,  and  axillary  vessels  and  nerves.  By  ita  posterior  surface  with 
the  scapula,  the  subscapular  vessels  and  nerves,  and  the  shoulder, 
joint. 

Action. — It  rotates  the  head  of  the  humerus  inwards,  and  is  a 
powerfiil  defence  to  the  joint.  When  the  arm  is  raised,  it  draws  the 
humerus  downwards. 
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Posterior  Scapular  Regwn. 

Supra-spinatus,  Teres  minor, 

Infra-spinatuB,  Teres  major. 

The  Supra-spinatus  muscle  {supra,  above  ;  spina,  the  spine) 
arises  from  the  whole  of  the  supra-spinous  fossa,  and  is  inserted  into 
the  uppermost  depression  on  the  great  tuberosity  of  the  humerus.  The 
tendon  of  this  muscle  cannot  be  well  seen  until  the  acromion  process  is 
removed. 

Relations* — By  its  upp&r  surface  with  the  trapezius,  the  clavicle, 
acromion,  and  coraco-acromion  ligament.  From  the  trapezius  it  is 
separated  by  a  strong  fascia.  By  its  lower  surface  with  the  supra- 
spinous fossa,  the  supra-scapular  vessels  and  nerve,  and  the  upper  part 
of  the  shoulder-joint,  forming  part  of  the  capsular  ligament. 

The  Infra- spin ATUS  {infra,  beneath  ;  spina,  the  spine)  is  cover- 
ed in  by  a  layer  of  tendinous  &8cia,  which  must  be  removed  before 
the  fibres  of  the  muscle  can  be  seen,  the  deltoid  muscle  having  been 
previously  turned  down  from  its  scapular  origin.  It  arises  from  the 
whole  of  the  infra-spinous  fossa,  and  from  the  fascia  above-mentioned, 
and  is  inserted  into  the  middle  depression  upon  the  greater  tuberosity 
of  tile  humerus. 

Relaiions,  —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument.  By  its  anterior  surface  with  the  infra-spinous 
fossa,  superior  aad  dorsd  scapular  vessels,  and  shoulder-joint ;  its 
tendon  being  lined  by  a  prolongation  from  the  synovial  membrane. 
By  its  upper  border  it  is  in  relation  with  the  spine  of  the  scapula,  and 
by  the  lower  with  the  teres  minor,  with  which  it  is  closely  united. 

The  Teres  minor  muscle  {teres,  round)  arises  from  the  middle  third 
of  the  inferior  border  of  the  scapula,  and  is  inserted  into  the  lower  de- 
pression on  the  great  tuberosity  of  the  humerus.  The  tendons  of  these 
three  muscles,  with  that  of  the  subscapularis,  are  in  immediate  contact 
with  the  shoulder-joint,  and  form  part  of  its  ligamentous  capsule, 
thereby  preserving  the  solidity  of  the  articulation.  They  are  there- 
fore the  structures  most  frequently  ruptured  in  dislocation  of  the  head 
of  the  humerus. 

Rdaiions, —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument  By  its  anterior  surface  with  the  inferior  bor- 
der, and  part  of  the  dorsum  of  the  scapula,  the  dorsalis  scapulae  ves- 
sels, scapular  head  of  the  triceps,  and  shoulder-joint.  By  its  upper 
herder  with  the  infra-spinatus  ;  and  by  the  lower  with  the  latissimus 
dorsi,  teres  major,  and  long  head  of  the  triceps. 

The  Teres  major  muscle  arises  from  the  lower  third  of  the  inferior 
border  of  the  scapula,  encroaching  a  little  upon  its  dorsal  aspect,  and 
is  inserted  into  the  posterior  bicipital  ridge.  Its  tendon  lies  immedi- 
ately behind  that  of  the  latissimus  dorsi,  from  which  it  is  separated  by 
a  synovial  membrane. 

Relaiions. — By  its  posterior  surface  with  the  latissitnus  dorsi,  sea- 


232  ACROMIAL  REGION. 

pular  head  of  the  triceps  and  integument.  By  its  anterior  surface 
with  the  subscapularis,  latissimus  dorsi,  coraco-brachialis,  short  head 
of  the  biceps,  axillary  vessels,  and  branches  of  the  brachial  plexus.  By 
its  tipper  border  it  is  in  relation  with  the  teres  minor,  from  which  it 
is  separated  by  the  scapular  head  of  the  triceps,  and  by  the  Uwer  it 
forms  with  the  latissimus  dorsi  the  lower  and  posterior  border  of  the 
axilla. 

A  large  triangular  space  exists  between  the  two  teres  muscles, 
which  is  divided  into  two  minor  spaces  by  the  long  head  of  the 
triceps. 

Actions, — The  supra-spinatus  raises  the  arm  from  tW  side  ;  but 
only  feebly,  from  the  disadvantageous  direction  of  the  force.  The 
infra-spinatus  and  teres  minor  are  rotators  of  the  head  of  the  humerus 
outwards.  The  most  important  use  of  these  three  muscles  is  the  pro- 
tection of  the  joint,  and  defence  against  displacement  of  the  head  of 
the  humerus,  in  which  action  they  co-operate  with  the  subscapularis. 
The  teres  major  combines,  with  the  latissimus  dorsi,  in  rotating  the 
arm  inwards,  and  at  the  same  time  carrying  it  towards  the  side,  and 
somewhat  backwards. 

•  Acromial  Region, 

Deltoid. 

The  convexity  of  the  shoulder  is  formed  by  a  large  triangular 
muscle,  the  deltoid  (A,  delta  ;  tl^o;,  resemblance),  which  arts^  from  the 
outer  third  of  the  clavicle,  from  the  acromion  procesB,and  from  the  whole 
length  of  the  spine  of  the  scapula.  The  fibres  from  this  broad  origin 
converge  to  the  middle  of  the  outer  side  of  the  humerus,  where  they 
are  inserted  into  a  rough  triangular  elevation.  This  muscle  is  remark- 
able for  its  coarse  texture,  and  for  its  numerous  tendinous  intersections 
from  which  muscular  fibres  arise.  The  deltoid  muscle  may  now  be 
cut  away  from  its  origin,  and  turned  down,  for  the  purpose  of  bring>- 
ing  into  view  the  muscles  and  tendons  placed  immediately  around  the 
shoulder-joint  In  so  doing,  a  large  bursa  will  be  seen  between  the 
under  surface  of  the  muscle  and  the  head  of  the  humerus. 

Relations, — By  its  superficial  surface  with  a  thin  aponeurotic  fiiscia, 
a  few  fibres  of  the  platysma  myoides,  the  superficial  fascia  and  in- 
tegument. By  its  deep  surfoux  with  the  shoulder-joint,  from  which 
it  is  separated  by  a  thin  tendinous  fascia,  and  by  a  synovial  bursa  ; 
with  the  coraco-acromial  ligament,  coracoid  process,  pectoralis  minor, 
coraco-brachialis,  both  heads  of  the  biceps,  tendon  of  the  pectoralis 
major,  tendon  of  the  supra-spinatus,  infra-spinatus,  teres  minor,  teres 
major,  scapular  and  external  head  of  the  triceps,  the  circumflex 
vessels  anterior  and  posterior,  and  humerus.  By  its  anterior  border 
with  the  external  border  of  the  pectoralis  major,  from  which  it  is 
separated  by  a  cellular  interspace,  lodging  the  cephalic  vein  and 
descending  branch  of  the  thoracico-acromialis  artery.      Its  posterior 


ia  connected  with  the 

^ ^ ^ e.  and  thick  below. 

^dims.— The  deltoid  i»  ths  elevator  mmde  of  the  arm  in  a  direct 
line,  and  by  means  of  ita  eitenaive  origio  can  cany  the  arm  forwards 
or  backwards  so  as  to  range  with  the  hand  a  considerable  segment  of 
a  large  circle.  The  arm,  raised  by  the  deltoid,  is  a  good  illuslration 
rf  a  lever  of  the  third  power,  >o 

comnHm  in  the  animal  machine,  by  ^-  9^' 

which  velodty  is  gained  at  the  ex- 
pense of  power-  In  this  lever,  the 
weight  (hand)  is  at  one  eitremitj, 
the  fulcrum  (the  glenoid  (sritj)  at 

the  opposite  end,  and  the  power  '■ 

(the  insertion  of  the  moscle)  be-  I 

tween  the  two,  but  nearer  to  the  ' 

fulcrmn  than  to  the  weight. 

AnUrior  Hnnural  Hegion. 

Coiaco-brachialia, 

Biachialis  anticns. 

Diiiedion.  —  These   muscles  are 

HpoBed,  on   the   removal   of    the 

integument  and  &scia  frotn  the  an- 

tehor  half  of  the  upper  arm.  and 

the  clearing  away  of  the  cellular 

TheCoHACO-BaiCHiaLiS,a  name 
ramposed  of  ita  points  of  origin  and 
insertion,  arisen  &om  the  coracoid 
process  in  common  with  the  short 
head  of  the  biceps ;  and  is  tmerltd 
m(o  a  niiigh  line  on  the  inner  side 
of  the  middle  of  the  humerus. 

RdaHom. — By  its  OBlerior  Iiii>- 
fiiee  with  the  deltoid,  and  pectoralis 
major.      By   its  posterior   lur/aix 

.  with  the  shoulder-joint,  the  humerus,  subsonpulariB,  teres  major,  latis- 
sinras  dorsi,  shorl  head  of  the  triceps,  and  anterior  circumfiei  vesaels, 

•  The  mUH^es  of  the  snleriM  Mpect  of  the  upper  irm.  1.  "raeeotMoid 
procem  of  the  icapuJa.  a.  The  con«o-cl»rtco]ar  lipmienl  |tn^)eioid),  psMing 
opwMd.  to  [he  sapuUr  end  of  the  claTicle.    H.  The  coiyo-Kronual  hEBmenl. 

donaliv  K 


angulsr  spste  ibove  this  muicLe  is_th«t  _lhrouBh^wl 


uiiuiir  9.  The  brMhislis  lotieiu  1  i  portiOQ  of  tbe  i 
of  tlic  triceps. 
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By  its  iniernal  border  with  the  axillary  and  brachial  vessels  and  nerves, 
particularly  with  the  median  and  external  cutaneous  nerve,  by  the 
latter  of  which  it  is  pierced.  By  the  external  border  with  the  short 
head  of  the  biceps  and  biachialis  anticus. 

The  Biceps  (bU —  xi^mXtti  two  heads)  arises  by  two  tendons,  one 
the  dujrt  headf  from  the  coracoid  process  in  common  with  the  coraco- 
brachialis ;  the  other  the  long  head^  from  the  upper  part  of  the  glenoid 
cavity.  The  muscle  is  inserted  by  a  rounded  tendon,  into  the  tuber- 
cle of  the  radius.  The  long  head,  a  long  slender  tendon,  passes 
through  the  capsular  ligament  of  the  shoulder-joint  enclosed  in  a 
sheath  of  the  synovial  membrane  ;  after  leaving  the  cavity  of  the 
joint,  it  is  lodged  in  the  deep  groove  that  separates  the  two  tubero- 
sities of  the  humerus,  the  bicipital  groove.  A  small  synovial  bursa 
is  interposed  between  the  tendon  of  insertion,  and  the  tubercle  of  the 
radius.  At  the  betid  of  the  elbow,  the  tendon  of  the  biceps  gives  off 
from  its  inner  side  a  broad  tendinous  band,  which  protects  the  brachial 
artery,  and  is  continuous  with  the  fascia  of  the  fore-arm. 

Relations,  —  By  its  anterior  surface-  with  the  deltoid,  pect(»ali8 
major,  superficial  and  deep  fieMcia  and  integument.  By  its  posterior 
surface  the  short  head  rests  upon  the  subscapularis,  from  which  it  is 
separated  by  a  bursa.  Tn  the  rest  of  its  extent  the  muscle  is  in  re- 
lation with  the  humerus,  the  teres  major,  latissimus  dorsi,  and  brachi- 
alis  anticus ;  from  the  latter  it  is  separated  by  the  external  cutaneous 
nerve.  By  its  inner  border  with  the  coraco-brachialis,  brachial  artery 
and  veins,  and  median  nerve  ;  the  brachial  vessels  crossing  its  tendon 
at  the  bend  of  the  elbow.  By  its  otUer  boxder  with  the  deltoid  and 
supinator  longus. 

The  Brachialis  anticus  is  a  broad  muscle  covering  the  whole  of 
the  anterior  sur&ce  of  the  lower  part  of  the  humerus ;  it  arises  by  two 
fleshy  serrations  from  the  depressions  on  either  side  of  the  insertion  of 
the  deltoid,  from  the  anterior  sur&ce  of  the  humerus,  and  from  the 
intermuscular  septa  attached  to  the  condyloid  ridges.  Its  fibres  con- 
verge to  be  inserted  into  the  coronoid  process  of  the  ulna. 

Relations, — By  its  anterior  surface  with  the  biceps,  external  cutfr- 
neous  nerve,  brachial  artery  and  veins,  and  median  nerve.  By  its 
posterior  surface  with  the  humerus,  anterior  ligament  of  the  elbow- 
joint,  and  intermuscular  aponeurosis.  The  latter  separates  it  from  the 
triceps.  By  its  external  border  with  the  supinator  longus,  extensor 
carpi  radialis  longior,  musculo-spiral  nerve,  and  recurrent  radial  artery. 
By  its  internal  border  with  the  intermuscular  aponeurosis,  which 
separates  it  from  the  triceps  and  ulnar  nerve,  and  with  the  pronator 
radii  teres. 

Actions, — The  coraco-brachiah's  draws  the  humerus  inwards,  and 
assists  in  flexing  it  upon  the  scapula.  The  biceps  and  brachialis 
anticus  are  flexors  of  the  fore-arm,  and  the  former  a  supinator.  The 
brachialis  anticus  is  a  powerful  protection  to  the  elbow-joint. 


PoiltrioT  Namerai  Htpon. 
Triceps  eitenior  cubiti. 

DiaeeiiiB. — Remove  Ihe  integument  and  loKia  from  the  poiteiio 
aqiect  of  the  npper  arm, 

Tfce  Trickps  (tji;)  .. 
Considered  in  relation  to 
long,  short,  &nd  middle  ; 
ference  to  their  position,  internal,  y^,  qj* 

external,  and  middle  {  the  term 
middle,  in  the  former  tase,  referring 
tiv  the  external  bead,  and  in  the 
latter  case  lo  the  long  head.  Thia 
has  given  rise  to  much  confasion 
and  mieiiDderatanding.  I  shall, 
therefore,  confine  mjielf  to  the  de- 
agnations  derived  From  their  lela- 
tions.  The  external  head  ariaa 
fnim  the  humerus,  commencing  in^ 
mediately  below  the  inKition  of  the 

cnlar  septum  attached  to  the  exter- 
nal condjloid  ridge.  The  internal 
head  (ehorl)  arisea  from  the  hutne- 
ms,  commencing  inunediately  below 
the  insertion  of  the  teres  major, 
and  from  the  intermuBcnlar  septum 
attached  to  the  internal  condyUid 
ridge.  The  icapalar  head  (long) 
lies  between  the  two  others,  and 
ortsu  tnaa  the  npper  third  of  the 
mferior  border  of  Jie  scapula.  The 
three  heads  unite  to  form  a  broad 
mu3cle,  which  is  niitrled  bj  an  apo- 
neurotic tendon  into  the  olecranon 
process  of  the  ulna ;  a  small  bursa 
u  situated  between  its  tendon  and 
the  uppx  {art  of  the  olecranon. 

The  scapular  head  of  the  triceps 
puses  between  the  teres  minor  and 
major,  and  divides  the  triangular 

■face  between  those  two  muscles  into  two  smaller  epaceB,one  of  which 
is  triangular,  the  other  quadrangular.  The  iTioBgtJar  ipaee  is  bounded 
bj  the  teres  minor;  teres  major,  and  scapular  head  of  the  triceps;  it 

'  A  posterior  vie"  of  the  upper  arm,  shewing  the  triceps  mmele.  1.  Ita 
tOmi  had.  2.  Its  long,  or  icapiiUr  h«d,  3.  Its  internal,  or  short  head. 
4.  Tfae  Diecnnon  pracest  af  the  ulni.  s.  The  rsdius.  (i.  The  capsnlsr  bgs- 
meat  of  the  sboulaeT-jouit. 


pvespaiKge  WthedonalnicapulffldrteiyardveiDi.  The gaadrangaiaT 
Mpact  i>  bounded  od  three  eides  by 
Fw  BS  ■  the  three   preceding   muBclee,  and 

on  the  founh  by  the  humeias. 
Through  this  space  pasa  ihe  poBta- 
lior  circumflex  artery  and  Teiita, 
and  circumflex  nerve. 

A  few  of  the  deep  fibres  of  tbe 
triceps,  attached  above  to  the  hu- 
menis  and  heloff  to  tbe  capsule  of 

fle/ofKni.— By  iti  poiferior  tuf 

-^^H        ^^  A™  *''''  ^^  d**P  ^"^  superficial 

^^|E        9^|b  fascia  and  integument-     lly  its  on- 

wfr         ^^B  ferinr  >ur/a«  with  the  superior  pni- 

g^^        .^^^B  funda  artery,  mnscuJo-Bpiral  nerve, 

i           ,Ji^^^B...^ri  huoienis,   intermuscular   aponeiiro- 

I           I^^^^BHR  "^°  which  separate  it  from  the  bra- 

l         ^^^^^^BP^  ehialis  anticus,  and  with  tbe  elhow- 

^^                    ^P  joint.      The   tcapalar  ktad   is    in 

^^h           ^^^^  relation  posteriorly  with  the  deltoid 

^^P       ^^H  and   teres  minor;    anteriorly  with 

^F^    ^^^^B  the  Bnhscapularis,  teres  major,  aod 

"0 


wuh  the  posterior  circuiu 

^dioBj.'— The  triceps 
tensor  of  tie  fbre-arni. 


Pronator  ladii  teres. 
Flexor  turpi  ladialis, 
Palmaris  longns. 
Flexor  eubUmis  digilonun, 
Fleior  carpi  ulnaris. 


of  the  (Drt-uia.    I,  The  lower  i»rt  ol 


or  brevis  poU^cis ;  tl 
|>T  primi  mcemixlii  ( 
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Dissection. — These  mnscles  are  brought  into  view  by  making  an  in- 
cision through  the  integument  along  the  middle  line  of  the  fore*arm, 
crofising  each  extremity  by  a  transverse  incision,  and  turning  aside  the 
flaps.    The  superficial  and  deep  fascia  are  then  to  be  removed. 

The  Pronator  radu  teres  arises  by  two  heads ;  one  from  the 
inner  condyle  of  the  humerus,  &8cia  of  the  fore-arm,  and  intermuscular 
aponeurosis ;  the  other,  from  the  coronoid  process  of  the  ulna ;  the  me- 
dian nerve  passing  between  them.  Its  tendon  is  flat  and  inserted  into 
the  middle  third  of  the  oblique  ridge  of  the  radius.  The  two  heads  of 
this  muscle  are  best  examined  by  cutting  through  that  which  arises 
from  the  inner  condyle,  and  turning  it  aside.  The  second  head  will 
then  be  seen  with  the  median  nerve  lying  across  it. 

Relations, — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
the  supinator  longus,  extensor  carpi  radialis  longior  and  brevior,  radial 
artery  and  veins,  and  radial  nerve.  By  its  posterior  surface  with  the 
brachialis  anticus,  flexor  sublimis  digitorum,  the  ulnar  artery  and 
veins,  and  the  median  nerve  after  it  has  passed  between  the  two 
heads  of  the  muscle.  By  its  upper  border  it  forms  the  inner  boundary 
of  the  triangular  space,  in  which  the  termination  of  the  brachial  artery 
is  situated.  By  its  louder  border  it  is  in  relation  with  the  flexor  carpi 
nulialis. 

The  Flexor  carpi  radialis  arises  from  the  inner  condyle  and 
from  the  intermuscular  fascia.  Its  tendon  passes  through  a  groove 
formed  by  the  scaphoid  bone  and  trapezium,  to  be  inserted  into  the 
base  of  the  metarcarpal  bone  of  the  index  finger. 

JRelaiions, — By  its  anterior  surface  with  the  £ascia  of  the  fore-arm, 
and  at  the  wrist  with  the  tendinous  canal  through  which  its  tendon 
passes.  By  its  posterior  surface  with  the  flexor  subUmis  digitorum, 
flexor  longus  pollicis,  wrist-joint,  and  groove  in  the  scaphoid  and  tra- 
pezium bones.  By  its  otUer  border  with  the  pronator  radii  teres,  and 
radial  artery  and  veins.  By  its  inner  border  with  the  palmaris  longus. 
The  tendon  is  surrounded  by  a  synovial  membrane  where  it  plays 
through  the  tendinous  canal  of  the  wrist. 

The  Palmaris  longus  is  a  small  muscle  which  arises  from  the 
inner  condyle,  and  from  the  intermuscular  fascia.  It  is  inserted  into 
the  annular  ligament  and  palmar  fascia.  Occasionally  this  muscle  is 
wanting. 

Relations, — By  its  anterior  surface  with  the  fajscia  of  the  fore-arm. 
By  the  posterior  surface  with  the  flexor  sublimis  digitorum ;  to  the 
external  side  by  the  flexor  carpi  radialis ;  and  to  the  internal  side  by 
the  flexor  carpi  ulnaris. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  from  their  origins, 
in  order  to  obtain  a  good  view  of  the  whole  extent  of  origin  of  the 
flexor  sublimis  digitorum. 

The  Flexor  sublimis  digitorum  (perforatus)  arises  from  the 
imier  condyle,  internal  lateral  ligament,  coronoid  process  of  the  ulna, 
and  oblique  line  of  the  radius.  The  median  nerve  and  ulnar  artery 
pass  between  its  origins.    It  divides  into  four  tendons,  which  pass  be- 
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neath  the  annular  ligament  into  the  palm  of  the  hand,  and  are 
inserted  into  the  base  of  the  second  phalanges  of  the  fingers,  splitting 
at  their  tenninations  to  give  pa^si^  to  the  tendons  of  the  deep  flexors; 
thence  its  designation,  peifotxUus.  In  the  thecae  of  the  fingers  several 
small  tendinous  &sciculi  are  geneiallj  found  which  pass  between  the 
phalanges  and  the  edges  of  the  tendons ;  these  have  been  termed  the 
vincula  acoeasoria, 

Relaiioiu, — In  the  fore-arm.  By  its  arUerior  vurface  with  the 
pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi 
ulnaris,  and  the  deep  fiEucia.  By  its  posterior  surface  with  the  flexor 
profundus  digitorum,  flexor  longus  pollicis,  ulnar  artery,  veins,  and 
nerve,  and  median  nerve.  This  muscle  frequently  sends  a  fesciculus  to 
the  flexor  longus  pollicis  or  flexor  profundus.  In  the  hand:  its  ten- 
dons, after  passing  beneath  the  annular  ligament,  are  in  relation  super- 
fjckiJtly  with  the  superficial  palmar  arch,  and  palmar  fascia ;  and  deeply 
with  the  tendons  of  the  deep  flexor  and  lumbricales. 

The  Flexor  carpi  ulnaris  arises  by  two  heads,  one  from  the 
inner  condyle,  the  other  from  the  olecranon  and  upper  two-thirds  of 
the  inner  border  of  the  ulna.  Its  tendon  is  inserted  into  the  pisiform 
bone,  and  base  of  the  metacarpal  bone  of  the  little  finger. 

Rdations, — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
with  which  it  is  closely  united  superiorly.  By  its  posterior  surface 
with  the  flexor  sublimis  digitorum,  flexor  profundus,  pronator  quadra- 
tus,  and  ulnar  artery,  veins,  and  nerve.  By  its  radial  border  with  the 
palmaris  longus,  and  in  the  lower  third  of  the  fore-arm  with  the  ulnar 
vessels  and  nerve.  The  ulnar  nerve,  and  the  posterior  ulnar  recurrent 
artery,  pass  between  its  two  heads  of  origin. 


Deep  layer. 

Flexor  profundus  digitorum, 
Flexor  longus  pollicis. 
Pronator  quadratus* 

Dissection, — ^This  group  is  brought  into  view  by  removiug  the  flexor 
sublimis,  and  drawing  aside  the  pronator  radii  teres. 

The  Flexor  profundus  digitorum  (perforans)  arises  from  the 
upper  two-thirds  of  the  ulna  and  part  of  the  interosseous  membrane, 
and  terminates  in  four  tendons,  which  pass  beneath  the  annular  liga- 
ment, and  between  the  two  slips  of  the  tendons  of  the  flexor  sublimis 
(hence  its  designation,  perforans),  to  be  inserted  into  the  base  of  the 
last  phalanges.  The  tendon  of  the  index  finger  is  always  distinct 
from  the  rest,  the  other  three  tendons  being  more  or  less  intimately 
connected  by  cellular  tissue  and  tendinous  slips. 

Four  little  muscular  fasciculi,  called  lujnbrioale&,  are  connected  with 
the  tendons  of  this  muscle  in  the  palm.  They  will  be  described  with 
the  muscles  of  the  hand. 

Relations, — In  the  fore-arm.     By  its  anterior  surface  with  the  flexor 


ptaifrior  tarface  with  th«  ulna,  the 
inleroueoiu  membrane,  the  pnma- 
lor  qusdratuft,  imd  the  wriat-joiDt. 
Bj  iu  radiai  border  with  the  fleiar 
liniglu  pollicis,  the  anlerior  interos- 
Koa«  artery  and  nerve  being  inter- 
p«ed.  By  it>  ulnar  border  with 
the  Sezor  carpi  ulnaris.  In  the 
band :  ita  tendons  ore  in  relation 
lapeTfidaity  with  Ihe  lendoIiB  of  the 
v:per6cial  flexor ;  and  diepl^  with 
the  inleroBsei  musclee,  addoclor 
poIUdB,  and  deep  palmar  atch.  In 
llie  hngetB :  the  lendons  of  the 
deep  flexor  are  interposed  between 
the  tendoiu  of  the  Bupediciol  flexor 
aod  the  phalongea,  and  giie  Bttacli' 
ment  to  rincula  acceuoria. 

The  Flexor  lonous  pollicis 
irin  from  the  upper  two-thitds  of 
the  radiaE,  and  put  of  the  inleros- 
Koos  membrane.  Its  tendon  pasBea 
beneath  the  annolar  ligament,  to  be 
interttd  into  the  base  of  the  last 
phalanx  of  the  thumb. 

Belaiwta.- — By  its  anfcrior  tor- 
fact  with  the  flexor  lublimis  digilo- 
nrni,  fleiOT  carpi  radlalis,  supinator 
longu),  and  radial  artery  and  veinii. 
By  its  potierior  aufface  with  the 
isdina,  interoflseous  membrane,  pro- 
nator quadratUB,  and  wriat-joint. 
By  ita  ulnar  bordtr  it  la  sepwated 
from  the  flexor  profuDdna  digitomm 
by  the  anterior  inleroiBeous  artery 

and  nerve.  In  the  hand:  after  paaung  beneath  tile  annular  ligament, 
it  it  lodged  in  the  interspace  between  the  two  portions  of  the  flexor 
brerie  pollicis,  and  afterwards  in  the  tendinous  theca  of  the  phalanges. 

If  the  tendons  of  the  last  two  muscles  be  drawn  aside  or  dlvidedi 

■  Tbe  Arm  lavR  of  mutclct  of  the  fon-arm.    I.  The  iDtemtl  litcnl  lini- 
mmt  of  the  dbow-joiii-     "  ■^-  —■--—  " ■     "   ■" i.;...i—  .•?_ 


gutpoUicis 
>cau>  of  the  lit 
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the  third  muscle  of  this  group  will  be  brought  into  view,  lying  across 
the  lower  part  of  the  two  bones. 

The  Pronator  quadratus  arises  from  the  ulna,  and  is  inserted 
into  the  lower  fourth  of  the  oblique  line,  on  the  outer  side  of  the  ra- 
dius. This  muscle  occupies  about  the  lower  fourth  of  the  two  bones, 
is  broad  at  its  origin,  and  narrower  at  its  insertion. 

RdaHons. — By  its  anterior  sufface  with  the  tendons  of  the  supina- 
tor longus,  flexor  carpi  radialis,  flexor  longus  poUicis,  flexor  profundus 
digitorum,  and  flexor  carpi  ulnaris,  radial  artery  and  veins,  and  ulnar 
artery,  veins,  and  nerve.  By  its  posterior  surfoux  with  the  radius, 
ulna,  and  interosseous  membrane. 

Actions, — The  pronator  radii  teres  and  pronator  quadratus  muscles 
rotate  the  radius  upon  the  ulna,  and  render  the  hand  prone.  The 
remaining  muscles  are  flexors :  two  flexors  of  the  wrist,  flexor  carpi 
radialis  and  ulnaris ;  two  of  the  fingers,  flexor  sublimis  and  profundus, 
the  former  flexing  the  second  phalanges,  the  hitter  the  ktst ;  one  flexor 
of  the  last  phalanx  of  the  thumb,  flexor  longus  pollicis.  The  palmaris 
longus  is  primarily  a  tensor  of  the  palmar  fiEiscia,  and  secondarily  a 
flexor  of  the  wrist  and  fore-amu 


Posterior  Brachial  Region, 
Superjusial  layer. 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitorum, 
Extensor  minimi  digiti. 
Extensor  carpi  ulnaris, 
Anconeus. 

Dissection. — The  integument  is  to  be  divided  and  turned  aside, 
and  the  fasciae  removed  in  the  same  manner  as  for  the  anterior  brachial 
region. 

The  Supinator  longus  muscle  is  placed  along  the  radial  border  of 
the  fore-arm.  It  arises  from  the  external  condyloid  ridge  of  the  hu- 
merus, nearly  as  high  as  the  insertion  of  the  deltoid,  and  is  inserted 
into  the  base  of  the  styloid  process  of  the  radius. 

Relations. — By  its  superficial  surface  with  the  extensor  ossis  metar 
carpi  pollicis,  extensor  primi  intemodii  pollicis,  and  fascia  of  the  fore- 
arm. By  its  deep  surface  with  the  brachialis  anticus,  extensor  carpi 
radialis  longior,  tendon  of  the  biceps,  supinator  brevis,  pronator  radii 
teres,  flexor  carpi  radialis,  flexor  sublimis  digitorum,  flexor  longua 
pollicis,  pronator  quadratus,  radius,  musculo-spiral  nerve,  radial  and 
posterior  interosseous  nerve,  and  radial  artery  and  veins. 

This  muscle  must  be  divided  through  the  middle,  and  the  two  ends 
turned  to  either  side  to  expose  the  next  muscle. 


Ths  EXTSHSOK  CARFI  KADULIS 

LONo:oR  oraa  from  tlie  ailemil 
condyloid  ridge  below  the  pieced- 
iig,  and  from  the  mtermaacnlsr 
&«U.  Ita  teDdan  pBiRB  through 
a  groove  in  the  radius^  immediately 
bdiind  the  styloid  pioceaa,  to  be 
iaitied  into  the  baae  of  the  meto- 
carpal  bono  dF  the  index  finger. 

Selationa.  —  By  ita  mper^iaai 
eafuee  with  the  nipinator  loDgiw, 
exteuaoT  oaeia  metocarpi  pollicia, 
eilentor  primi  intemodii  pollicia, 
eitenaor  lecundi  intemodii  pollicit, 
radial  oerve.  &(ciB  of  the  fore- 
ann,  and  posterior  annnlar  liga- 
amt.  By  ita  dttp  tuyface  with 
Ilie  btachi^B  aaticua,  eiteuaoi  carpi 
radialia  breiiar,  [Bdlas  and  wrist 
joint. 

The  EXTBNSOR  CiHPI  RADIiLIS 

BHiTloit  is  seen  by  drawing  aside 
tbe  former  muacte.  It  onisi  from 
tbe  external  condyle  of  the  homema 


lerled  into  the  base  of  the  metacai- 
(ul  bone  of  the  middle  finger.  Ita 
leadon  is  lodged  in  the  same  groove 
en  the  radina  with  the  eitensor 
Carpi  ladialis  longior. 

Rdaliam.  —  By  ita  niptrfidal 
naface  with  the  extensor  carpi  nt- 
dialia  longior,  exicnsor  osbui  meta- 
carpi  ^Killicia,  eitensor  primi  in- 
ternodii  pollicia,  eitenaoi  aeeondi 
iDlenodii  poUidi,  &scia  of  the 
fbreanni  and  poelerior  annular  liga- 
ment.    By  ita  detp  tarfaa  with  3ie 

*  The  superficial  lajer  of  njiucl««  of  [he  posteriDr  upecCof  tEie  fore-v 
lover  put  <^t£«  tncepi,  idKrted  into  the  QlecrHnoD.    1.  Th«aupmiiIOT3oEiffi 

digitonuu.    0-  "Hie  a 
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supinator  brevis,  tendon  of  the  pronator  radii  teres,  nulius  and  wrist- 
joint.     By  its  ulnar  border  with  the  extensor  communis  digitoram. 

The  Extensor  communis  dioitorum  arises  from  the  external 
condyle,  and  intermuscular  fascia ;  and  divides  into  four  tendons, 
which  are  inserted  into  the  second  and  third  phalanges  of  the  fingers. 
At  the  metacarpo-phalangeal  articulation  each  tendon  becomes  narrow 
and  thick,  and  sends  a  thin  fasciculus  upon  each  side  of  the  joint.  It 
then  spreads  out  and  receiving  the  tendon  of  the  lumbricalis,  and  some 
tendinous  £EMciculi  from  the  interossei,  forms  a  broad  aponeurosis, 
which  covers  the  whole  of  the  posterior  aspect  of  the  finger.  At  the 
first  phalangeal  joint  the  aponeurosis  divides  into  three  slips.  The 
middle  slip  is  inserted  into  the  base  of  the  second  phalanx,  and  the 
two  lateral  portions  are  continued  onwards  on  each  side  of  the  joint, 
to  be  inserted  into  the  last.  Little  oblique  tendinous  slips  connect  the 
tendons  of  the  middle^  ring,  and  little  finger  as  they  cross  the  back  of 
the  hand. 

Relations. — By  its  superficial  surface  with  the  &8cia  of  the  fore-arm 
and  back  of  the  hand,  and  with  the  posterior  annular  ligament.  By 
its  de^  surface  with  the  supinator  brevis,  extensor  ossis  metacarpi 
pollicis,  extensor  primi  intemodii,  extensor  secundi  intemodii,  extensor 
indicis,  posterior  interosseous  artery  and  nerve,  wrist-joint,  metacarpal 
bones  and  interossei  muscles,  and  phalanges.  By  its  radial  border 
with  the  extensor  carpi  radialis  longior  and  brevier.  By  the  ulnar 
border  with  the  extensor  minimi  digiti,  and  extensor  carpi  ulnaris. 

The  Extensor  minimi  digiti  (auricularis)  is  an  off-set  from  the 
extensor  communis,  with  which  it  is  connected  by  means  of  a  tendi- 
nous slip.  Passing  down  to  the  inferior  extremity  of  the  ulna  it  tra- 
verses a  distinct  fibrous  sheath,  and  at  the  metacarpo-phalangeal  articu- 
lation unites  with  the  tendon  derived  from  the  common  extensor.  The 
common  tendon  then  spreads  out  into  a  broad  expansion  which  divides 
into  three  slips  to  be  inserted  as  in  the  other  fingers  into  the  last  two 
phalanges.  It  is  to  this  muscle  that  the  little  finger  owes  its  power 
of  separate  extension ;  and  from  being  called  into  action  when  the 
point  of  the  finger  is  introduced  into  the  meatus  of  the  ear,  for  the 
purpose  of  removing  unpleasant  sensations  or  producing  titillation,  the 
muscle  was  called  by  the  old  writers  "  auricularis.'^ 

The  Extensor  carpi  ulnaris  arises  firom  the  external  condyle 
and  from  the  upper  two-thirds  of  the  border  of  the  ulnar.  Its  tendon 
passes  through  the  posterior  groove  in  the  lower  extremity  of  the  ulna, 
to  be  inserted  into  the  base  of  the  metacarpal  \)one  of  the  little  finger. 

Relations. — By  its  superficial  surfaux  with  the  fascia  of  the  fore-aim, 
and  posterior  annular  ligament.  By  its  deep  surface  with  the  supi- 
nator brevis,  extensor  ossis  metacarpi  pollicis,  extensor  secundi  intei^ 
nodii,  extensor  indicis,  ulna,  and  wrist-joint  By  its  radial  border  it 
is  in  relation  with  the  extensor  communis  digitorum,  and  extensor 
minimi  digiti,  and  by  the  ulnar  border  with  the  anconeus. 

The  Anconeus  is  a  small  triangular  muscle  having  the  appearance 
of  being  a  continuation  of  the  triceps;  it  arises  from  the  outer  condyle. 
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and  is  inserted  into  the  olecranon  and  triangular  siufiice  on  the  upper 
extremity  of  the  ulna. 

RelaHons. —  By  its  superficial  sufface  with  a  strong  tendinous  apo- 
neurosis derived  from  the  triceps.  By  its  <ieep  sutfaoe  with  the  elbow 
joint,  orbicular  ligament,  and  slightly  with  the  supinator  brevis. 

De^  Layer, 

/  Supinator  breris, 

Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis. 
Extensor  secundi  intemodii  pollicis, 
Extensor  indicis. 

Dissection. — The  muscles  of  the  superficial  layer  should  be  removed 
in  order  to  bring  the  deep  group  completely  into  view. 

The  Supinator  brevis  cannot  be  seen  in  its  entire  extent,  until 
the  radial  extensors  of  the  carpus  are  divided  from  their  origin.  It 
arises  from  the  external  condyle,  from  the  external  lateral  and  orbicular 
ligament,  and  from  the  ulna,  and  winds  around  the  upper  part  of  the 
radius,  to  be  inserted  into  the  upper  third  of  its  oblique  line.  The 
posterior  interosseous  artery  and  nerve  are  seen  perforating  the  lower 
border  of  this  muscle. 

Belaiions, — By  its  superficial  surface  with  the  pronator  radii  teres, 
supinator  longus,  extensor  carpi  radialis  longior  and  brevior,  extensor 
communis  digitorum,  extensor  carpi  ulnaris,  anconeus,  the  radial  artery 
and  veins,  the  musculo-spiral  nerve,  radial  and  posterior  interosseus 
nerve.  By  its  deep  surface  with  the  elbow  joint  and  its  ligaments,  the 
interosseous  membrane,  and  the  radius. 

The  ExTBNSOR  ossis  mbtacarpi  pollicis  is  placed  inmiediately 
below  the  supinator  brevis.  It  arises  from  the  ulna,  interosseus  mem- 
brane, and  radius,  and  is  inserted,  as  its  name  implies,  into  the  base 
of  the  metacarpal  bone  of  the  thumb.  Its  tendon  passes  through  the 
groove  immediately  in  front  of  the  styloid  process  of  the  radius. 

Relations. — By  its  superficial  surface  with  the  extensor  carpi  ulnaris, 
extensor  minimi  digiti,  extensor  communis  digitorum,  fescia  of  the  fore- 
arm, and  annular  ligament.  By  its  deqf>  surface  with  the  ulna,  inter- 
osseous membrane,  radius,  tendons  of  the  extensor  carpi  radialis  longior 
and  brevior,  and  supinator  longus,  and  at  the  wrist  with  the  radial 
artery.  By  its  upper  border  with  the  edge  of  the  supinator  brevis. 
By  its  lower  border  with  the  extensor  secundS  and  primi  intemodii.  The 
muscle  is  crossed  by  branches  of  the  posterior  interosseous  artery  and 
nerve. 

The  ExTBNsoR  primi  internodu  pollicis,  the  smallest  of  the 
muscles  in  this  layer,  arises  from  the  interosseous  membrane  and  radius, 
and  passes  through  the  same  groove  with  the  extensor  ossis  metacarpi, 
to  be  inserted  into  the  base  of  the  first  phalanx  of  the  thumb. 

ReUxtUms, — ^The  same  as  those  of  the  preceding  muscle  with  the  ex- 


caption  of  the  exten«ai  caipi  ulnuis. 
The  miucle  acccpiDpajii«a  the  exten- 
■or  aaii)  metacaipi. 

TtODii  POLLicutaruuEromlhenlna, 

tendon  paweg  through  a  distinct 
canal  in  the  annukr  ligament,  and 
is  aneried  into  the  base  of  the  last 
phalBnx  of  the  thumb. 

Relatifota. — By  its  Rxienuil  sur- 
fact  with  the  same  reiationg  as  the 
extanaor  ouig  metacarpi.  By  its 
d«p  sarfoae  with  the  ubia,  iiiteio>- 
aeous  membisne,  ladins,  wriat-joint, 
ladial  artAiy,  and  metacarpal  bone 
of  the  thumb.  Themusde  igplai^d 
between  the  extensor  piimi  inter- 
nodii  and  extensor  indids. 

TheExTENHUR  iNDicisartsra&om 
the  nlna,  as  high  up  as  the  extensor 
osaia  metacarpi  poUicis,  and  Eiom 
the  interosseous  membrane.  Its 
tendon  passes  through  a  distinct 
groove  in  the  radius,  and  is  iiuerted 
into  the  sponeuroui  formed  by  the 
common  eilensoi  tendon  of  the  in- 

iWoWoM.— The  same  as  those  of 
the  preceding  muscle,  with  the  ex- 
ception of  the  hand,  where  the  ten- 
don rests  upon  the  metacarpal  bone 
of  the  farc-gnger  and  second  inter- 
osseous muscle,  and  has  no  relation 
with  the  radial  artery. 

The  tendons  of  the  extenaoTB,  as 
of  the  flexor  muscles  of  the  fore-arm, 
are  provided  with  synovial  burssB 
ir  ligaments :  those  of  the  back  of  the 
nr  annular  ligament. 
^oiion». — The  anconeus  is  associated  in  its  action  with  the  triceps 

*  The  deep  lij^r  of  muidts  on  the  posterior  BtpKt  of  the  fcre-irm,  I .  Ttx 
lower  psR  of  the  humenu.  a.  The  alemnon.  3.  Tbis  ulnl.  4.  The  UHn. 
DCiu  muscle.  9.  Tha  >upinUr>r  brevii  muKle.  A,  The  eiten>oro»u  meta- 
eirpi  pollidB,  7.  The  exKnwir  plimL  iDUmodii  pollicii.  e.  Vat  enenBar 
•ecuni  inlemodii  DoUidi,  9.  The  eilenaoi  indicia.  10. 'Hie  flnt  dimil  iottr- 

tairpitJ  bone«  of  thtir  reapeetive  fingen. 
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extensor  cnbiti :  it  assists  in  extending  the  fore-arm  upon  the  arm. 
The  snpinator  longus  and  brevis  effect  die  supination  of  the  fore-arm, 
and  antagonize  the  two  pronators.  The  extensor  carpi  ladialis  ion- 
gior  and  brevior,  and  uLiaris,  extend  the  wrist  in  opposition  to  the 
two  flexors  of  the  carpus.  The  extensor  communis  digitorum  re- 
stores the  fingers  to  the  straight  position,  after  being  flexed  by  the 
two  flexors,  sublimis  and  profundus.  The  extensor  ossis  metacarpi,  primi 
intemodii,  and  secundi  intemodii  pollicis,  are  the  especial  extensors 
of  the  thumb,  and  serve  to  balance  the  actions  of  the  flexor  ossis  meta- 
carpi, flexor  brevis,  and  flexor  longus  pollicis.  The  extensor  indicis  gives 
the  character  of  extension  to  the  index  finger,  and  is  hence  named 
**■  indicator,^^  and  the  extensor  minimi  digiti  supplies  that  finger  with 
the  power  of  exercising  a  distinct  extension. 


MUSCLES  OP  THE   HAND. 

Radial  or  Thenar  Region. 

Abductor  pollicis. 
Flexor  ossis  metacarpi  (opponens). 
Flexor  brevis  pollicis. 
Adductor  pollicis. 

Disaedion, — The  hand  is  best  dissected  by  making  an  incision 
along  the  middle  of  the  palm,  from  the  wrist  to  the  base  of  the  fingers, 
and  crossing  it  at  each  extremity  by  a  transverse  incision,  then  turn- 
ing aside  the  flaps  of  integument.  For  exposing  the  muscles  of  the 
radial  region,  the  removal  of  the  integument  and  fiuscia  on  the  radial 
side  will  be  suflicient. 

The  Abductor  pollicis  is  a  small,  thin  muscle,  which  arises  from 
the  scaphoid  bone  and  annular  ligament.  It  is  inserted  into  the  base 
of  the  first  phalanx  of  the  thumb. 

RdaUons, — By  its  superficial  surface  with  the  external  portion  of 
the  palmar  fascia.  By  its  deep  surface  with  the  flexor  ossis  meta- 
carpi. On  its  inner  side  it  is  separated  by  a  narrow  cellular  inter- 
space from  the  flexor  brevis  pollicis. 

This  muscle  must  be  divided  from  its  orig^  and  turned  upwards, 
in  (Hrder  to  see  the  next. 

The  Flexor  ossis  metacarpi  (opponens  pollicis)  arises  from  the 
trapezium  and  annular  Ugament,  and  is  inserted  into  the  whole  length 
of  the  metacarpal  bone. 

Relations, —  By  its  superficial  surface  with  the  abductor  pollicis. 
By  its  deep  surface  with  the  trapezio-metacarpal  articulation  and  with 
the  metacarpal  bone.    Internally  with  the  flexor  brevis  pollicis. 

The  flexor  ossis  metacarpi  may  now  be  divided  from  its  origin  and 
turned  aside,  in  order  to  shew  the  next  muscle. 

The  Flexor  brevis  pollicis  consists  of  two  portions,  between 
which  lies  the  tendon  of  the  flexor  longus  pollicis.  The  external  portion 


ontM  from  the  trapenmn  and  uinnlar  ligtuneDt;  the  inUmal  poTtiim 
from  the  trapeioidea  and  <»  magniini.  Thej  )»«  both  mierted  ioto 
ihe  bus  of  the  firet  phaJani  of  the  thnmb,  baring  s  Msamoid  bone  in 
each  oT  their  tendoni  In  prated  the  joint. 


RtMvnu. — By  ila  mperfidal  tarface  -with  the  eiternal  portion  of 
the  palmar  (anaa.  Bj  itt  dtep  turfact  with  the  adductor  poUicis, 
tendon  of  the  fieioi  caipi  isdialii,  and  trapezio^metacBipal  artii^Ution. 

*  Tie  miudei  of  the  hJud^  1.  "Hie  umidu  ligBjnait.  !f,  a-  The  or^a 
Hid  inHTtion  of  the  abductor  polHcti  maacle  ^  the  o"""*' ^"~  *■--■- 


x^n'Jtbt  fl«c 


A.  The  deep  i 


■le  plued.     'Ilie  lendooa 

ep  fleioi,  puiini  between  Ihe  two  tenuioil 
lublunii  to  reuE  the  lul  phdani.    B.  The 

.  10.  The  sbduclst  miiiuiu  di^d.  lI.Tbe 
e  edge  ut  the  fleiot  OMii  metMMpi.  or  ad- 
ectiDg  beyosd  the  loner  border  of  the  fleioi 
:he  pjuform  bone.    19.  The  flnl  doml  inter- 
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By  its  external  surface  with  the  flexor  ossis  metacarpi  and  metacaipal 
bone.  By  its  mner  surface  with  the  tendons  of  the  long  flexor  muscles 
and  first  lumbricalis. 

The  Adductor  pollicis  is  a  triangular  muscle  ;  it  arises  from  the 
whole  length  of  the  metacarpal  bone  of  the  middle  finger ;  and  the 
fibres  converge  to  its  insertion  into  the  base  of  the  first  phalanx. 

Relations. — By  its  anterior  surface  with  the  flexor  brevis  pollicis, 
tendons  of  the  deep  flexor  of  the  fingers,  lumbricales,  and  deep  palmar 
arch.  By  its  posterior  surface  with  the  metacarpal  bones  of  the  index 
and  middle  fingers,  the  interossei  of  the  second  interosseous  space,  and 
the  abductor  indids.     Its  inferior  border  is  subcutaneous. 

Ulnary  or  Hypothenar  Region, 

Palmaris  brevis. 
Abductor  minimi  digiti, 
Flexor  brevis  minimi  digiti. 
Flexor  ossis  metacarpi  (adductor). 

Dissection, — Turn  aside  the  ulnar  flap  of  integument  in  the  palm  of 
the  hand ;  in  doing  this,  a  small  subcutaneous  muscle,  the  palmaris 
brevis  will  be  exposed.  After  examining  this  muscle,  remove  it  with 
the  deep  &scia,  in  order  to  bring  into  view  the  muscles  of  the  little 
finger. 

The  Palmaris  brbvis  is  a  thin  plane  of  muscular  fibres  which 
arises  from  the  annular  ligament  and  palmar  fascia,  and  passes  trans- 
versely inwards,  to  be  inserted  into  the  integument  on  the  inner  border 
of  the  hand. 

Relations. — By  its  superficial  sufface  with  the  fiit  and  integument 
of  the  ball  of  the  little  finger.  By  its  de^  surface  with  the  internal 
portion  of  the  palmar  fiascia,  which  separates  it  from  the  ulnar  artery, 
veins,  and  nerve,  and  from  the  muscles  of  the  inner  border  of  the  hand. 

The  Abductor  minimi  digiti  is  a  small  tapering  muscle  which 
arises  firom  the  pisiform  bone,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  little  finger. 

Relations. — By  its  superficial  surface  with  the  internal  portion  of 
the  deep  fescia  and  the  palmaris  brevis ;  by  its  deep  surface  with  the 
flexor  ossis  metacarpi  and  metacarpal  bone.  By  its  inner  border  with 
the  flexor  brevis  minimi  digiti. 

The  Flbxor  brevis  minimi  digiti  is  a  small  muscle  arising  from 
the  unciform  bone  and  annular  ligament,  and  inserted  into  the  base  of 
the  first  phalanx.     It  is  sometimes  wanting. 

Relations. — By  its  st^aerfcial  sufface  with  the  internal  portion  of 
the  palmar  fascia,  and  the  palmaris  brevis.  By  its  deq>  surface  with 
the  flexor  ossis  metacarpi,  and  metacaipal  bone.  Externally  with  the. 
abductor  minimi  digiti,  firom  which  it  is  separated  near  its  origin  by 
the  deep  palmar  branch  of  the  ulnar  nerve  and  communicating  artery. 
InkmaUy  with  the  tendons  of  the  flexor  sublimis  and  profundus. 


248  MU8CLBS  OP   THE   HAND. 

The  Flexor  ossis  mbtacarpi  (adductor,  opponens)  arises  from  the 
unciform  bone  and  annular  ligament,  and  is  inserted  into  the  whole 
length  of  the  metacarpal  bone  of  the  little  finger. 

delations. — By  its  superficial  surface  with  the  flexor  brevis  and  ab- 
ductor minimi  digitL  By  its  tieqi)  surface  with  the  interossei  muscles- 
of  the  last  metacarpal  space,  the  metacarpal  bone,  and  the  flexor  ten- 
dons of  the  little  finger. 


Palmar  Region, 

Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 

The  Lumbricales,  four  in  number,  are  accessories  to  the  deep  flexor 
muscle.  They  arise  from  the  tendons  of  the  deep  flexor;  the  first  and 
second  from  the  palmar  side,  the  third  from  the  ulnar,  and  the  fourth 
from  the  radial  side ;  and  are  inserted  into  the  aponeurotic  expansion  of 
the  extensor  tendons  on  the  radial  side  of  the  fingers.  The  third,  or 
that  of  the  tendon  of  the  ring  finger,  sometimes  bifrurcates,  otherwise  it 
is  inserted  wholly  into  the  extensor  tendon  of  the  middle  finger. 

Helations. — In  the  palm  of  the  hand  with  the  flexor  tendons ;  at 
their  insertion,  with  the  tendons  of  the  interossei  and  the  metacarpo- 
phalangeal articulations. 

The  Palmar  interossei,  three  in  number,  are  placed  upon  the 
metacarpal  bones,  rather  than  between  them.  They  arise  from  the 
base  of  the  metacarpal  bone  of  one  finger,  and  are  inserted  into  the 
base  of  the  first  phalanx  and  aponeurotic  expansion  of  the  extensor 
tendon  of  the  same  finger.  The  first  belongs  to  the  index  finger ;  the 
second,  to  the  ring  finger;  and  the  third,  to  the  little  finger;  the 
middle  finger  being  excluded. 

Relations. — By  their  palmar  surface  with  the  flexor  tendons  and 
with  the  deep  muscles  in  the  pakn  of  the  hand.  By  their  dorsal  sur- 
face with  the  dorsal  interossei.  On  one  side  with  the  metacarpal 
bone,  on  the  other  with  the  corresponding  dorsal  interosseous. 

Dorsal  intbrossel — On  turning  to  the  dorsum  of  the  hand,  the 
four  dorsal  interossei  are  seen  in  the  four  spaces  between  the  metacar- 
pal bones.  They  are  bipenniform  muscles,  and  ame>  by  two  heads, 
from  the  adjoining  sides  of  the  base  of  the  metacarpal  bones.  They 
are  inserted  into  the  base  of  the  first  phalanges,  and  aponeurosis  of  the 
extensor  tendons. 

The  first  is  inserted  into  the  index  finger,  and  from  its  use  is  called 
abductor  indicis ;  the  second  and  third  are  inserted  into  the  middle 
finger,  compensating  its  exclusion  from  the  palmar  group ;  the  fourth  is 
attached  to  the  ring  finger ;  so  that  each  finger  is  provided  with  two 
interossei,  with  the  exception  of  the  little  finger,  as  may  be  shewn  by 
means  of  a  table,  thus : — 
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r   .     y.         $  one  dorsal  (abductor  indicis). 
Index finoffr  {  .       ^  '' 

•^  ^      i  one  palmar. 

Middle  finger^  two  dorsal. 

ji-     J!  S  one  dorsal, 

ngpnger    ^  ^^^  palmar. 

IMUjmger^     remaining  palmar. 

Relations, — By  their  dorsal  surface  with  a  thin  aponeurosis  which  se- 
parates them  from  the  tendons  on  the  dorsum  of  the  hand.  By  their  pal- 
mar surface  with  the  muscles  and  tendons  in  the  pahn  of  the  hand.  By 
one  side  with  the  metacarpal  bone ;  by  the  other  with  the  corresponding 
palmar  interosseous.  The  abductor  indicis  is  in  relation  by  its  palmar 
surface,  with  the  adductor  pollicis,  the  arteria  magna  pollicis  being 
interposed.  The  radial  artery  passes  into  the  palm  of  the  hand  be- 
tween the  two  heads  of  the  first  dorsal  interosseous  muscle  and  the 
perforating  branches  of  the  deep  palmar  arch,  between  the  heads  of 
the  other  dorsal  interossei. 

Actions, — The  actions  of  the  muscles  of  the  hand  are  expressed  in 
their  names.  Those  of  the  radial  region  belong  to  the  thumb,  and  pro- 
vide for  three  of  its  movements,  abduction,  adduction,  and  flexion. 
The  ulnar  group,  in  like  manner,  are  subservient  to  the  same  motions  of 
the  little  finger,  and  the  interossei  are  abductors  and  adductors  of  the 
several  fingers.  The  lumbricales  are  accessory  in  their  actions  to  the 
deep  flexors:  they  were  called  by  the  earlier  anatomists, ^tcmn, 
ie,  fiddlers^  muscles,  from  an  idea  that  they  might  effect  the  fractional 
movements  by  which  the  performer  is  enabled  to  produce  the  various 
notes  on  that  instrument. 

In  relation  to  the  axis  of  the  hand,  the  four  dorsal  interossei  are  ab- 
dudors,  and  the  three  palmar,  adductors*  It  will  therefore  be  seen 
that  each  finger  is  provided  with  its  proper  adductor  and  abductor,  two 
flexors,  and  (with  the  exception  of  the  middle  and  ring  fingers)  two 
extensors.  The  thumb  has  moreover  a  flexor  and  extensor  of  the 
metacarpal  bone ;  and  the  little  finger  a  flexor  of  the  metacarpal  bone 
without  an  extensor. 
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Thb  miiBcles  of  the  lower  extremity  may  be  arranged  into  groups 
corresponding  with  the  regions  of  the  hip,  thigh,  leg,  and  foot,  as  in 
the  following  table : — 


Gluteus  maximus. 
Gluteus  minimus. 
Gemellus  superior, 
Gemellus  inferior, 
Quadiatus  femoris. 

Anterior  Femoral  Region, 

Tensor  Taginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus. 

Vastus  extemus, 

Crureui 


HIP. 

Gluteal  Region. 

Gluteus  medius, 
Pyriformis, 
Obturator  intemus. 
Obturator  extemus. 


THIOH. 


Interned  Femoral  Region* 

Iliacus  intemus. 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  breyis, 
Adductor  magnus. 
Gracilis. 


Posterior  Femoral  Region. 

Biceps, 

Semitendinosus, 

Semimembranosus. 


Anterior  Tibial  Region, 

Tibialis  anticus,    . 
Extensor  longus  digitorum, 
Peroneus  tertius, 
Extensor  longus  pollicis. 

Fffndqr  Region, 

Peroneus  longus, 
Peroneus  brevis. 


LEO. 

Posterior  Tibial  Region, 
Superficial  Group. 

Gastrocnemius, 

Plantaris, 

Soleus. 

Deep  ^posterior'}  Layer, 

Popliteus, 

Flexor  longus  pollicis. 
Flexor  longus  digitorum, 
Tibialis  posticus. 


FOOT. 

Dorsal  Region* 

Extensor  brevis  digitorum, 
Interossei  dorsales. 
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Plaalar  Region, 
1st  Layer.  ,  ^d  Layer, 

Abductor  pollicis,  Flexor  brevifl  poUicis, 

Abductor  miimni  digiti,  Adductor  pollicis. 

Flexor  brevis  digitorom.  Flexor  brevis  minimi  digiti, 

Transrersus  pedis. 
2nd  Layer, 

Musculus  accessorius.  Layer, 

Lumbricales.  Interossei  plantares. 


GLUTEAL   REGION. 

Gluteus  maximus,  Obturator  intemus, 

Gluteus  medius.  Gemellus  inferior, 

Gluteus  minimus.  Obturator  extemus, 

Pjriformis,  Quadratus  femoris. 
GemeUus  superior. 

Dissection. — The  subject  being  turned  on  its  &ce,  and  a  block 
placed  beneath  the  os  pubis  to  support  the  pelvis,  the  student  commences 
the  dissection  of  this  region,  by  carr3nng  an  incision  from  the  apex  of 
tile  coccyx  along  the  crest  of  the  ilium  to  its  anterior  superior  spinous 
process ;  or  vice  vend,  if  he  be  on  the  left  side.  He  then  makes  an 
incision  from  the  posterior  fifth  of  the  crest  of  the  ilium,  to  the  apex 
of  the  trochanter  major,  this  marks  the  upper  border  of  the  gluteus 
maximus ;  and  a  third  incision  from  the  apex  of  the  coccyx  along  the 
fleshy  margin  of  the  lower  border  of  the  gluteus  maximus,  to  the  outer 
side  of  the  thigh,  about  four  inches  below  the  apex  of  the  trochanter 
inajor.  He  then  reflects  the  integument,  superficial  fascia,  and  deep 
&8cia,  which  latter  is  very  thin  over  this  muscle,  from  the  gluteus 
maximus,  following  rigidly  the  course  of  its  fibres;  and  having  ex- 
posed the  muscle  in  its  entire  extent,  he  dissects  the  integument  and 
supeifidal  £iscia  from  off  the  deep  &scia  which  binds  down  the  gluteus 
medius,  the  other  portion  of  this  region. 

The  Gluteus  maximus  (yXwrog,  nates)  is  the  thick,  fleshy  mass 
of  muscle,  of  a  quadrangular  shape,  which  forms  the  convexity  of  the 
nates.  In  structure,  it  is  extremely  coarse,  being  made  up  of  large 
fibres,  which  are  collected  into  ^sciculi,  and  these  again  into  distinct 
muscular  masses,  separated  by  deep  cellular  furrows.  It  arises  from 
the  posterior  fifth  of  the  crest  of  the  ilium,  from  the  posterior  surface 
of  the  sacrum  and  coccyx,  and  from  the  great  sacro-ischiatic  ligament. 
It  passes  obliquely  outwards  and  downwards,  to  be  in^rted  into  the 
rough  line  leading  from  the  trochanter  major  to  the  linea  aspera,  and 
IB  continuous  by  means  of  its  tendon  with  the  fascia  lata  covering  the 
outer  side  of  the  thigh.  A  large  bursa  is  situated  between  the  broad 
tendon  of  this  muscle  and  the  femur. 


Rdaiiom. — Bj  Its  tspafdal  lurfaa  with  a  thin  aponeurotic  twia 
which  sepaiHles  it  from  ^e  luperiiciBl  foscia  and  integument,  and 
with  the  va«tua  eitemui,  a  buraa  being  interposed.  By  ila  deep  tur- 
faee  wilh  the  gluleiu  mediuB,  pyriforraii,  gemelli,  obturator  iolemui, 
quadistui  femorii,  lacra-jgchiatic  foraminii,  great  eacro-ischiatiG  Ijga- 


nient,  tuberosity  of  the  ischium,  aemi-membranosuB,  semi-tendinoaus, 
biceps,  and  adductor  magnaa  ;  the  glnleal  teaeels  and  nerves,  jschiatie 
veasels  and  nerves,  and  internal  pudic  vessels  and  nerve.  By  iti 
upptr  border  it  overlaps  the  gluteus  medius ;  and  by  the  lower  bonier 
forme  the  lower  margin  of  tlie  natea. 

*  The  deep  muicla  of  the  gluteal  ngwn. 
ilium-    9-  Tbs  pDiterior  nii&«  of  the  Hcnun 
ligunenti.     t.  The  CuberoaiRr  of  the  iuhiui 

7.  The  trochsater  mtijar.  8.  The  gluleui  miiiimuB, 
■  a.  TTie  gemellue  raperior.  II.  The  obtuiWoi  inwrnv 
of  the  le«er  Mero-iMhimdc  foramer.  11,  The  gemel 
quadratni  femorii.  14.  The  upper  pin  of  tlie  aoducl 
VMtui  HlemiM.      16,  The  hiceps.      II.  The  gndhi 
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The  glnteus  mazimiis  must  be  turned  down  from  its  origin,  in  order 
to  bring  the  next  muscles  into  view. 

The  Gluteus  medius  is  placed  in  front  of,  rather  than  beneath  the 
gluteus  maximus ;  and  is  covered  in  by  a  process  of  the  deep  fascia, 
which  is  very  thick  and  dense.  It  arises  from  the  outer  lip  of  the 
crest  of  the  ilium  for  four-fifths  of  its  length,  from  the  surface  of  bone 
between  that  border  and  the  superior  curved  line  on  the  dorsum  ilii, 
and  from  the  dense  fstscia  above  mentioned.  Its  fibres  converge  to 
the  outer  part  of  the  trochanter  major,  into  which  its  tendon  is 
merted, 

RdoHons, — By  its  swperfvdal  surface  with  the  tensor  vaginae  femoris, 
gluteus  maximus,  and  its  fascia.  By  its  deep  surfaee  with  the  gluteus 
minimus,  and  gluteal  vessels  and  nerves.  By  its  lower  border  with 
the  pyriformis  muscle.  A  bursa  is  interposed  between  its  tendon  and 
the  upper  part  of  the  trochanter  major. 

This  musde  should  now  be  removed  from  its  origin  and  turned 
down,  so  as  to  expose  the  next  which  is  situated  beneath  it. 

The  Gluteus  minimus  is  a  radiated  muscle,  arising  from  the  suT^ 
&ce  of  the  dorsum  ilii,  between  the  superior  and  inferior  curved 
lines ;  its  fibres  converge  to  the  anterior  border  of  the  trochanter 
major,  into  which  it  is  inserted  by  means  of  a  rounded  tendon. 
There  is  no  distinct  line  of  separation  between  the  gluteus  medius 
and  minimus  anteriorly. 

Relations. — By  its  superficial  surface  with  the  gluteus  medius,  and 
gluteal  vessels.  By  its  deep  surface  with  the  sur^ice  of  the  ilium,  the 
long  tendon  of  the  rectus  femoris,  and  the  capsule  of  the  hip-joint 
A  bursa  is  interposed  between  the  tendon  of  the  muscle  and  the 
trochanter. 

The  Pyriformis  muscle  (pyrum,  a  pear,  t.  e,  pear-shaped)  arises 
from  the  anterior  surfEice  of  the  sacrum,  by  little  slips  that  are  inter- 
posed between  the  first  and  fourth  anterior  sacral  foramina,  and  from 
the  adjoining  surface  of  the  ilium.  It  passes  out  of  the  pelvis,  through 
the  great  sacro-ischiatic  foramen,  and  is  inserted  by  a  rounded  tendon 
into  the  trochanteric  fossa  of  the  femur. 

Rekdions, — ^By  its  superficial  or  external  surface  with  the  sacrum 
and  glutens  maximus.  By  its  deep  or  peivic  surface  with  the  rectum, 
the  sacral  plexus  of  nerves,  the  branches  of  the  internal  iliac  artery, 
the  great  sacro-ischiatic  notch,  and  the  capsule  of  the  hip-joint 
By  its  upper  border  with  the  gluteus  medius  and  gluteal  vessels  and 
nerves.  By  its  low^  border  with  the  gemellus  superior,  ischiatic, 
vessels  and  nerves,  and  internal  pudic  vessels  and  nerve. 

The  Gemellus  superior  (gemellus,  double,  twin,)  is  a  small 
slip  of  muscle  situated  immediately  below  the  pyriformis,  it  arises 
from  the  spine  of  the  ischium,  and  is  inserted  into  the  upper  bor- 
der of  the  tendon  of  the  obturator  intemus,  and  into  the  trochan- 
teric fossa  of  the  femur.  The  gemellus  superior  is  not  unfrequently 
wanting. 

Relations, — By  its  superficial  surface  with  the  gluteus  maximus,  the 
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iachiatic  veuels  and  nerrea,  and  internal  pndic  vessels  and  nenre.    By 
its  cfeep  surface  with  the  pelvis,  and  capside  of  the  hip-joint 

The  Obturator  intbrnus  arises  from  the  inner  sur&ce  of  the  an- 
terior wall  of  the  pelvis,  being  attached  to  the  margin  of  bone  around  the 
obturator  foramen,  and  to  the  obturator  membrane.  It  passes  out  of 
the  pelvis  through  the  lesser  sacro-ischiatic  foramen,  and  is  inserted  by 
a  flattened  tendon  into  the  trochanteric  fossa  of  the  femur.  The  lesser 
sacro-ischiatic  notch,  over  which  this  muscle  plays  as  through  a  puUey, 
is  faced  with  cartilage,  and  provided  with  a  synovial  bursa  to  £eu:ilitate 
its  movements.  The  tendon  of  the  obturator  is  supported  on  each  side 
by  the  two  gemelli  muscles  (hence  their  nsunes),  which  are  inserted 
into  the  sides  of  the  tendon,  and  appear  to  be  auxiliaries  or  superadded 
portions  of  the  obturator  intemus. 

RdatUms* — By  its  superficial  or  posterior  sutfaoe  with  the  internal 
pudic  vessels  and  nerve,  the  obturator  &scia,  which  separates  it  from 
the  levator  ani  and  viscera  of  the  pelvis,  the  sacro-ischiatic  ligaments, 
gluteus  maximus,  and  ischiatic  vessels  and  nerves.  By  its  deep  or 
anterior  surface  with  the  obturator  membrane  and  the  margin  of  bone 
surrounding  it,  the  cartilaginous  pulley  of  the  lesser  ischiatic  foramen, 
the  external  surface  of  the  pelvis,  and  the  capsular  ligament  of  the 
hip-joint.  By  its  upper  border,  within  the  pelvis,  with  the  obturator 
vessels  and  nerve ;  externally  to  the  pelvis,  with  the  gemellus  supericM*. 
By  its  lotver  border  with  the  gemellus  inferior. 

The  Gemellus  inferior  arises  from  the  posterior  point  of  the 
tuberosity  of  the  ischium,  and  is  inserUid  into  the  lower  border  of  the 
tendon  of  the  obturator  intemus,  and  into  the  trochanteric  fossa  of  the 
femur. 

Mdations.  —  By  its  superficial  surface  with  the  gluteus  maximus, 
and  ischiatic  vessels  and  nerves.  By  its  deep  surface  with  tke  ex- 
ternal surface  of  the  pelvis,  and  capsule  of  the  hip-joint  By  its 
upper  border  with  the  tendon  of  the  obturator  intemus.  By  its 
loijver  border  with  the  tendon  of  the  obturator  extemus  and  quadiatus 
femoris. 

In  this  region  the  tendon  only  of  the  obturator  extemus  can  be 
seen,  situated  deeply  between  the  gemellus  inferior  and  the  upper 
border  of  the  quadratus  femoris.  To  expose  this  muscle  fully,  it  is 
necessary  to  dissect  it  from  the  anterior  part  of  the  thigh,  after  the  re- 
moval of  the  pectineus,  adductor  longus  and  adductor  brevis  muscles. 

The  Obturator  externus  muscle  (obturare,  to  stop  up)  arises 
fr^m  the  obturator  membrane,  and  from  the  surface  of  bone  immedi- 
diately  surrounding  it  anteriorly,  viz.  from  the  ramus  of  the  os  pubis 
and  ischium :  its  tendon  passes  behind  the  neck  of  the  femur,  to  be  in- 
serted with  the  external  rotator  muscles,  into  the  trochanteric  fossa  of 
the  femur. 

Relations, — By  its  superficial  or  anterior  surface  with  the  tendon 
of  the  psoas  and  iliacus,  pectineus,  adductor  brevis  and  magnus,  the 
obturator  vessels  and  nerve.  By  its  deep  or  posterior  surface  with 
the  obturator  membrane  and  the  margin  of  bone  which  surrounds 
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it,  the  lower  part  of  the  capsule  of  the  hip-joint  and  the  quadratus 
femoris. 

The  QuADRATUs  FEMORIS  (squaie-shaped)  arises  from  the  external 
border  of  the  tuberosity  of  the  ischium,  and  is  inserted  into  a  rough 
line  on  the  posterior  border  of  the  trochanter  major,  which  is  thence 
named  linea  qnadrati. 

ligations, — By  its  posterior  surface  with  the  gluteus  maximus,  and 
ischiatic  vessels  and  nerves.  By  its  anterior  surface  with  the  tendon 
of  the  obturator  eztemus  and  trochanter  minor,  a  synovial  bursa  often 
separating  it  from  the  latter.  By  its  upper  border  with  the  gemellus 
inferior ;  and  by  the  lower  border  with  the  adductor  magnus. 

Actions.  —  The  glutei  muscles  are  abductors  of  the  thigh,  when 
they  take  their  fixed  point  from  the  pelvis.  Taking  their  fixed  point 
from  the  thigh,  they  steady  the  pelvis  on  the  head  of  the  femur;  this 
action  is  peculiarly  obvious  in  standing  on  one  leg ;  they  assist  also  in 
carrying  the  leg  forward,  in  progression.  The  gluteus  minimus  being 
attached  to  the  anterior  bonier  of  the  trochanter  major,  rotates  the 
limb  slightly  inwards.  The  gluteus  medius  and  maximus,  from  their 
insertion  into  the  posterior  aspect  of  the  bone,  rotate  the  limb  out- 
wards ;  the  latter  is,  moreover,  a  tensor  of  the  fiiscia  of  the  thigh. 
The  olher  muscles  rotate  the  limb  outwards,  everting  the  knee  and 
foot;  hence  they  are  named  external  rotators. 

Anterior  Femoral  Region* 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus. 

Vastus  extemus, 

Crureus. 

Dissection, — Make  an  incision  along  the  line  of  Poupart^s  ligament, 
from  the  anterior  superior  spinous  process  of  the  ilium  to  the  spine  of 
the  OS  pubis;  and  a  second,  from  the  middle  of  the  preceding  down  the 
inner  side  of  the  thigh,  and  across  the  inner  condyle  of  the  femur,  to 
the  head  of  the  tibia,  where  it  may  be  bounded  by  a  transverse  in- 
cision. Turn  back  the  integument  from  the  whole  of  this  region,  and 
examine  the  superficial  fascia ;  which  is  next  to  be  removed  in  the 
same  manner.  After  the  deep  friscia  has  been  well  considered,  it  is 
likewise  to  be  removed,  by  dissecting  it  off  in  the  course  of  the  fibres 
of  the  muscles.  As  it  might  not  be  convenient  to  the  junior  student 
to  expose  so  large  a  sur£Eu;e  at  once  as  ordered  in  this  dissection,  the 
vertiad  incision  may  be  crossed  by  one  or  two  transverse  incisions,  as 
may  be  deemed  most  proper. 

The  Tensor  VAGiNiB  femoris  (stretcher  of  the  sheath  of  the 
thigh)  is  a  short  flat  muscle,  situated  on  the  outer  side  of  the  hip.  It 
arises  from  the  crest  of  the  ilium,  near  its  anterior  superior  spinous 
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prooeu,  and  is  inierltd  between  two  lajen  of  the  btcia  lata  at  aboDt 
one- fourth  down  the  thigh. 
rtg'O*'-  RdaSon.—B-jiliim^rfididm- 

,     _  fiia  with  the  bada  lata  and  inl^n- 

ment.  By  its  dtep  tmfaee  with 
the  iDternal  layer  of  the  Eascia  lata, 
glulena  medius,  rectus  and  laatna 
ezternUH.    By  its  inner  border^  oeihr 

The  Sjrtokius  (tailor's  muecie) 
is  a  long  riband-like  maK]e,aTimg 
from  the  anterior  supenor  apisooB 


third  of  the  thigh,  descends  behind 
the  inner  condyle  of  the  femor, 
and  ia  iiafrttd  hy  an  aponeurotic 
erpanaion  into  the  inner  tuberosity 
of  the  tibia.  This  expan^on  covers 
in  the  insertion  of  the  tendons  of 
the  gracilis  and  senutendinoans 
mnscles.  The  inner  border  of  the 
sarloriiiB  muscle  is  the  gnide  to 
the  operation  for  tying  the  femoral 
arterj'  in  the  middle  of  its  course. 

Retations. — By  its  tvperJKuUnir' 
face  with  the  fascia  lata  and  some 
CBlaneoas  nerves.  By  its  rfesp  air- 
faee  with  the  psoas  and  iliacna, 
lectas,  sheath  of  the  femoial  lesaels 
and  saphenous  nerves,  vastus  inter- 
ntis,  adductor  longus,  adductor  maf^ 
nns,  gracilis,  long  saphenous  nerve, 
internal  lateral  ligament  of  the 
knee-joint.  By  its  expended  in- 
sertion with  the  tendons  of-the 
gracilis  and  semilendinosui,  a  syno- 
vial bursa  being  interposed.  At 
the  knee-joint  its  potterior  border 
is  in  relation  wiih  the  internal  saphenous  vein.  At  the  npper  third 
of  the  thigh  the  aartorius  forma,  with  the  lower  border  of  the  adductor 

*  The  tnUBClei  of  the  anterigr  femonl  region.    1.  The  cieit  of  the  ilium. 
3.  Iti  ■nteriDT  Buperior  ipinoiu  procoa.     3.  Tbe  glnteua  mediui,     4.   TIk 


nua     It.  Thegndlia. 


adductor  Lon^ua.    U.  Fjut  of  the  adductor  m 
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longas,  an  isosceles  trumgle,  whereof  the  base  corresponds  with  Pou- 
part^s  ligament.  A  perpendicnlar  line,  drawn  from  the  middle  of  the 
base  to  the  apex  of  this  triangle,  immediately  overlies  the  femoral 
artery  with  its  sheath. 

The  Rectus  (straight)  muscle  is  fusiform  in  its  shape  and  bipenni- 
form  in  the  disposition  of  its  fibres.  It  arises  by  two  round  tendons, 
one  from  the  anterior  inferior  spinous  process  of  the  ilium,  the  other 
from  the  upper  lip  of  the  acetabulum  ;  and  is  inserted  by  a  broad  and 
strong  tendon,  into  the  upper  border  of  the  patella.  It  is  more  correct 
to  consider  the  patella  as  a  sesamoid  bone,  developed  within  the 
tendon  of  the  rectus ;  and  the  ligamentum  patellae  as  the  continuation 
of  the  tendon  to  its  insertion  into  the  tubercle  of  the  tibia. 

HekUiom. — By  its  superficial  sutface  with  the  gluteus  medius,  psoaq 
and  iliacus,  sartorius ;  and,  for  the  lower  three-fourths  of  its  extent, 
with  the  &scia  lata.  By  its  de^  surface  with  the  capsule  of  the  hip- 
joint,  the  external  circumflex  vessels,  crureus,  and  vastus  intemus 
and  extemuft. 

The  rectus  must  now  be  divided  through  its"  middle,  and  the  two 
ends  turned  aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  considered  collectively  under 
the  name  of  triceps  extensor  cruris.  Adopting  this  view,  the  muscle 
surrounds  the  whole  of  the  femur,  excepting  the  rough  line  (linea 
aspera)  upon  its  posterior  aspect.  Its  division  into  three  parts  is  not 
well  defined ;  the  fleshy  mass  upon  each  side  being  distinguished  by 
the  names  of  vastus  intemus  and  extemus,  the  middle  portion  by  that 
of  cmreus. 

The  Vastus  extern  us,  narrow  below  and  broad  above,  arises 
from  the  outer  border  of  the  patella,  and  is  inserted  into  the  femur 
and  outer  side  of  the  linea  aspera,  as  high  as  the  base  of  the  trochanter 
major. 

RelaUons, — By  its  superficial  surface  with  the  fascia  lata,  rectus, 
biceps,  semi-membranosus  and  gluteus  maximus,  a  synovial  bursa 
being  interposed  between  it  and  the  latter.  By  its  de^  surface  with 
the  crureus  and  femur. 

The  Vastus  internus,  broad  below  and  narrow  above,  arises 
from  the  inner  border  of  the  patella,  and  is  inserted  into  the  femur 
and  inner  side  of  the  linea  aspera  as  high  up  as  the  anterior  intertro- 
chanteric line. 

RdcUions. — By  its  superficial  surf  ace  with  the  psoas  and  iliacus, 
rectus,  sartorius,  femoral  artery  and  vein  and  saphenous  nerves,  pecti- 
neus,  adductor  longus,  brevis,  and  magnus,  and  fascia  lata.  By  its 
deep  surface  with  the  crureus  and  femur. 

The  Crureus  (crus,  the  leg)  arises  from  the  upper  border  of  the 
patella,  and  is  inserted  into  the  front  aspect  of  the  femur,  as  high  as 
the  anterior  intertrochanteric  line.  When  the  crureus  is  divided  from 
it«  insertion,  a  small  muscular  fasciculus  is  often  seen  upon  the  lower 
part  of  the  femur,  which  is  inserted  into  the  pouch  of  synovial  mem- 
brane, that  extends  upwards  from  the  knee-joint,  behind  the  patella. 
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This  is  named,  from  iU  ntnation,  nb-crureusj  and  would  seem  to  be 
intended  to  support  the  synovial  membrane. 

Edations. — By  its  nperfidal  mff(u»  with  the  external  circumflex 
vessels,  the  rectus,  vastus  intemus  and  extemus.  By  its  deep  surface 
with  the  femur,  the  sub-cmreus,  and  synovial  membrane  of  the  knee- 
joint. 

Aetiona. — The  tensor  vaginae  femoris  renders  the  fascia  lata  tense, 
and  slightly  inverts  the  limb.  The  sartorius  flexes  the  leg  upon  the 
thigh,  and,  continuing  to  act,  the  thigh  upon  the  pelvis,  at  the  same 
time  carrying  the  leg  across  that  of  the  opposite  side,  into  the  position 
in  which  tailors  sit;  hence  its  name.  Taking  its  fixed  point  from 
below,  it  assists  the  extensor  muscles  in  steadying  the  leg,  for  the  sup- 
port of  the  trunk.  The  other  four  muscles  have  been  collectively 
named  quadricqas  tsdmaor^  from  their  similarity  of  action.  They 
extend  the  leg  upon  the  thigh,  and  obtain  a  great  increase  of  power 
by  their  attachment  to  the  patella,  which  acts  as  a  fulcrum.  Taking 
their  fixed  point  from  the  tibia,  they  steady  the  femur  upon  the  leg, 
and  the  rectus,  by  being  attached  to  the  pelvis,  serves  to  balance  the 
trunk  upon  the  lower  extremity. 

Internal  Femoral  R^/um, 

Iliacus  intemus, 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  brevis, 
Adductor  magnus. 
Gracilis. 

Dissedion, — These  muscles  are  exposed  by  the  removal  of  the  inner 
flap  of  integument  recommended  in  the  dissection  of  the  anterior 
femoral  region.  The  iliacus  and  psoas  arising  from  within  the  abdo* 
men  can  only  be  seen  in  their  entire  extent  efter  the  removal  of  the 
viscera  from  that  cavity. 

The  Iliacus  internus  is  a  flat  radiated  muscle.  It  arises  from 
the  whole  extent  of  the  inner  concave  surfiwe  of  the  ilium ;  and,  after 
joining  with  the  tendon  of  the  psoas,  is  inserled  into  the  trochanter 
minor  of  the  femur.  A  few  fibres  of  this  muscle  are  derived  from  the 
base  of  the  sacrum,  and  others  from  the  capsular  ligament  d  the  hip- 
joint 

Relations, — By  its  anterior  surface,  within  the  pelvis,  with  the  ex- 
ternal cutaneous  nerve,  and  with  the  iliac  fascia,  which  separates  the 
muscle  from  the  peritoneum,  on  the  right  from  the  caecum,  and  on  the 
left  from  the  sigmoid  flexure  of  the  colon ;  extemaUy  to  the  pelvis  with 
the  fascia  lata,  rectus,  and  sartorius.  By  ita  posterior  surface  with  the 
iliac  fossa,  margin  of  the  pelvis,  and  with  the  capsule  of  the  hip-joint, 
a  synovial  bursa  of  large  size  being  interposed,  which  is  sometimes 
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eontmnoiu  with  the  synoTial  membrane  of  the  articulation.  By  its 
imer  border  with  the  psoas  magnus  and  crural  nerve. 

The  Psoas  magnus  (ypiet,  lumbus,  a  loin),  situated  by  the  side  of 
the  vertebral  column  in  the  loins,  is  a  long  fiisiform  musde.  It  ariaet 
from  the  intervertebral  substances,  part  of  the  bodies  and  baaes  of  the 
transverse  processes,  and  from  a  series  of  tendinous  arches,  thrown 
across  the  constricted  portion  of  the  last  donal  and  four  upper  lumbar 
vertebrae.  These  arches  are  intended  to  protect  the  lumbar  arteries 
and  sympathetic  filaments  of  nerves  from  pressure,  in  their  passage 
beneath  the  muscle.  From  this  extensive  OTigin  the  muscle  passes 
along  the  margin  of  the  brim  of  the  pelvis,  and  beneath  Poupart^s  li- 
gament, to  its  insertion.  The  tendon  of  the  psoas  magnus  unites  with 
that  of  the  iliacus,  and  the  conjomed  tendon  is  inserted  into  the  poste- 
nor  part  of  the  trochanter  minor,  a  bursa  being  interposed. 

Melations. — By  its  anterior  surface  with  the  ligamentum  arcuatum 
internum  of  the  diaphragm,  the  kidney,  the  psoas  parvus,  genito-crural 
nerve,  sjrmpathetic  nerve,  its  proper  fEuda,  the  peritoneum  and  colon, 
and  along  its  pelvic  border  with  the  common  and  external  iliac  artery 
and  vein.  By  its  posterior  surface  with  the  lumbar  vertebrae,  the 
lumbar  arteries,  quadratus  lumborum,  from  which  it  is  separated  by 
the  anterior  layer  of  the  aponeurosis  of  the  transver8alis,and  with  the 
crural  nerve,  which  near  Poupart^s  ligament  gets  to  its  outer  side. 
The  lumbar  plexus  of  nerves  is  situated  in  the  substance  of  the 
posterior  part  of  the  muscle.  In  the  thigh  the  muscle  is  in  relation 
with  the  fascia  lata  in  front ;  the  border  of  the  pelvis  and  hip-joint, 
from  which  it  is  separated  by  the  synovial  membrane,  common  to 
it  and  the  preceding  muscle,  behind  ;  with  the  crural  nerve,  and 
iliacus  to  the  outer  side ;  and  with  the  femoral  artery,  by  which  it  is 
slightly  overlaid  to  the  inner  side. 

The  Pbctineus  is  a  flat  and  quadrangular  muscle ;  it  arises  from 
tiie  pectineal  line  (pecten,  a  crest)  of  the  os  pubis,  and  from  the  sur- 
&ce  of  bone  in  front  of  that  bone.  It  is  inserted  into  the  line  leading 
frottn  the  anterior  intertrochanteric  line  to  the  linea  aspera  of  the 
femur. 

Relations. — By  its  anterior  siitface  with  the  pubic  portion  of  the 
fiuda  lata,  which  separates  it  from  the  femoral  artery  and  vein  and 
internal  saphenous  vein,  and  lower  down  with  the  profunda  artery. 
By  its  posterior  surface  with  the  capsule  of  the  hip-joint,  and  with  the 
obturator  extemus  and  adductor  brevis,  the  obturator  vessels  being 
interposed.  By  its  eademal  border  with  the  psoas,  the  femoral  artery 
resting  upon  the  line  of  interv^d.  By  its  in^rnal  border  with  the 
outer  edge  of  the  adductor  longus.  Obturator  hernia  is  situated  di- 
rectly behind  this  muscle,  which  forms  one  of  its  coverings. 

The  Adductor  longus  (addiicere,  to  draw  to),  the  most  superfi- 
cial of  the  three  adductors,  arises  by  a  round  and  thick  tendon  from 
the  froat  sur&ce  of  the  os  pubis,  immediately  below  the  angle ;  and, 
assuming  a  flattened  and  expanded  form  as  it  descends,  is  i$uierted  into 
the  middle  third  of  the  linea  aspera. 
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Rdaiums. — ^By  its  anterior  tutface  with  the  pubic  portion  of  the 
fieuBcia  lata,  and  near  its  insertion  with  the  femoral  artery  and  vein. 
By  its  po^erior  surface  with  the  adductor  brevis  and  magnus,  the  an- 
terior branches  of  the  obturator  vessels  and  nerves,  and  near  its  in- 
sertion with  the  profunda  artery  and  vein.  By  its  ottter  border  with 
the  pectineus,  and  by  the  inner  border  with  the  gracilis. 

The  pectineus  must  be  divided  near  its  origin  and  turned  outwards, 
and  the  adductor  longus  throi^h  its  middle,  turning  its  ends  to  either 
side,  to  bring  interview  the  adductor  brevis. 

The  Adductor  brevis,  placed  beneath  the  pectineus  and  adductor 
longus,  is  fleshy,  and  thicker  than  the  adductor  longus  ;  it  arises  from 
the  body  and  ramus  of  the  os  pubis,  and  is  inserted  into  the  upper 
third  of  the  linea  aspera. 

Relations. — By  its  anterior  surface  with  the  pectineus,  adductor  lon- 
gus, and  anterior  branches  of  the  obturator  vessels  uid  nerve.  By  its 
posterior  surface  with  the  adductor  magnus,  and  posterior  branches  of 
the  obturator  vessels  and  nerve.  By  its  outer  bonier  with  the  obtura- 
tor extemus,  uid  conjoined  tendon  of  the  psdas  and  iliacus.  By  its 
inner  border  with  the  gracilis  and  adductor  magnus.  The  adductor 
brevis  is  pierced  near  its  insertion  by  the  middle  perforating  artery. 

The  adductor  brevis  may  now  be  divided  from  its  origin  and  turned 
outwards,  or  its  inner  two  thirds  may  be  cut  away  entirely,  when  the 
adductor  magnus  muscle  will  be  exposed  in  its  entire  extent. 

The  Adductor  magnus  is  a  broad  triangular  muscle,  forming  a 
septum  of  division  between  the  muscles  situated  on  the  anterior  and 
those  on  the  posterior  aspect  of  the  thigh.  It  arises  by  fleshy  fibres 
from  the  ramus  of  the  pubes  and  ischium  and  from  the  side  of  the 
tuber  ischii ;  and  radiating  in  its  passage  outwards  is  inserted  into  the 
whole  length  of  the  linea  aspera,  and  inner  condyle  of  the  femur. 
The  adductor  magnus  is  pierced  by  five  openings :  the  three  superior, 
for  the  three  perforating  arteries ;  and  the  fourth,  for  the  termination 
of  the  profunda.  The  fifth  is  the  large  oval  opening,  in  the  tendinous 
portion  of  the  muscle,  that  gives  passage  to  the  femoral  vessels. 

Helations, — By  its  anterior  surface  with  the  pectineus,  adductor  bre- 
vis, adductor  longus,  femoral  artery  and  vein,  profunda  artery  and 
vein,  with  their  branches,  and  with  the  posterior  branches  of  the 
obturator  vessels  and  nerve.  By  its  posterior  surface  with  the  semi- 
tendinosus,  semi-membranosus,  biceps,  and  gluteus  maximus.  By  its 
inner  border  with  the  gracilis  and  sartorius.  By  its  uppw  border  with 
the  obturator  extemus,  and  quadratus  femoris. 

The  Gracilis  (slender)  is  situated  along  the  inner  border  of  the 
thigh.  It  arises  by  a  broad  but  very  thin  tendon,  from  the  body  of 
the  OS  pubis  along  the  edge  of  the  symphysis  and  from  the  margin  of 
the  ramus  of  the  pubes  and  ischium ;  and  is  inserted  by  a  rounded 
tendon  into  the  inner  tuberosity  of  the  tibia,  beneath  the  expansion  of 
the  sartorius. 

Relations, — By  its  inner  or  superficial  surface  with  the  &scia  lata, 
and  below  with  the  sartorius  and  internal  saphenous  nerve ;  the  in- 
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temal  saphenous  yein  crosses  it  Ijing  superficially  to  the  &scia  lata. 
By  its  outer  or  deep  suifaee  with  the  adductor  longus,  brevis,  and  mag^ 
nus,  and  the  internal  lateral  ligament  of  the  knee-joint,  from  which  it 
is  separated  by  a  synovial  bursa  common  to  the  tendons  of  the  gracilis 
and  semi-tencQnosus. 

Actions. — The  iliacus,  psoas,  pectineus,  and  adductor  longus  muscles 
bend  the  thigh  upon  the  pelvis,  and,  at  the  same  time,  from  the  obli- 
quity of  their  insertion  into  the  lesser  trochanter  and  linea  aspera, 
rotate  the  entire  limb  outwards ;  the  pectineus  and  adductors  adduct 
the  thigh  powerfully ;  and  from  the  manner  of  their  insertion  into  the 
linea  aspera,  they  assist  in  rotating  the  limb  outwards.  The  gracilis 
is  likewise  an  adductor  of  the  thigh ;  but  contributes  also  to  the  flexion 
of  the  leg,  by  its  attachment  to  the  inner  tuberosity  of  the  tibia. 

Posterior  Femoral  Region, 

Biceps, 

Semi-tendinosus, 

Semi-membranosus. 

Z)ts«ec^tb».— Remove  the  integument  and  fescia  on  the  posterior 
port  of  the  thigh  by  two  flaps,  as  on  the  anterior  region,  and  turn 
aside  the  gluteus  maximus  from  the  upper  part ;  the  muscles  may  then 
be  examined. 

The  Biceps  femoris  (bis,  double,  xi^X^,  head)  arises  by  two 
heads,  one  by  a  common  tendon  with  the  semi-tendinosus;  the  other 
muscular  and  much  shorter,  from  the  lower  two  thirds  of  the  external 
border  of  the  linea  aspera.  This  muscle  forms  the  outer  hamstring,  and 
is  inserted  by  a  strong  tendon  into  the  head  of  the  fibula ;  a  portion  of 
the  tendon  is  continued  downwards  into  the  &scia  of  the  leg,  and 
another  is  attached  to  the  outer  tuberosity  of  the  tibia. 

Relations, — By  its  superficial  or  posterior  surface  with  the  gluteus 
maximus  and  fascia  lata.  By  its  deep  or  anterior  surface  with  the 
semi-membranosus,  adductor  magnus,  vastus  extemus,  the  great  sciatic 
nerve,  popliteal  artery  and  vein,  and  near  its  insertion  vnth  the  exter- 
nal head  of  the  gastrocnemius,  and  plantaris.  By  its  inner  border  with 
the  semi-tendinosus,  and  in  the  popliteal  space  with  the  popliteal  ar- 
tery and  vein. 

The  Semi-tbndinosur,  remarkable  for  its  long  tendon,  arises  in 
common  with  the  long  head  of  the  biceps,  from  the  tuberosity  of  the 
ischium ;  the  two  muscles  being  closely  united  for  several  inches  below 
their  origin.     It  is  inserted  into  the  inner  tuberosity  of  the  tibia. 

Illations. — By  its  superficial  surface  with  the  gluteus  maximus, 
&scia  lata,  and  at  its  insertion  virith  the  synovial  bursa  which  separates 
its  tendon  frx)m  the  expansion  of  the  sartorius.  By  its  deep  surface 
with  the  semi-membranosus,  adductor  magnus,  internal  hesid  of  the 
gastrocnemius,  and  internal  lateral  ligament  of  the  Jcnee-joint,  the  sy- 
novial bursa  common  to  it  and  the  tendon  of  the  gracilis  being  inter- 


Fig.  1M.'  poied.     By  iU  imier  bonier  wilh 

the  gctcHit;  and  bjiUoala- bonier 
with  the  bicepa. 

These  two  mutclea  msst  be  dis- 
Mcled  from  the  toUroutj  of  the 
uchiDiD,  to  bring  into  view  tlie 
origin  of  tha  next. 

The  SmHi-MEMBBAHOSUS,  re- 
nurkable  for  the  lendinoua  eipan- 
won  upon  its  anterior  and  posterior 
•uriace,  arim  fiom  the  tubetoHty 
of  the  iuhium,  in  front  of  the  cchd- 
mon  origin  of  the  two  preceding 
miuctea.  It  IB  iraerted  into  the 
posterior  part  of  the  inner  tubenv 
sity  of  the  tibia;  at  iu  insertion  the 
limdnn  spills  into  thiee  portions, 
>  one*f  which  is  inserted  in  a  groove 

on  the  inner  side  of  the  head  of  the 
tibia^  beneath  the  internal  lateral 

vilh  an  aponeorotic  expansion  that 
binds  down  the  popliteua  muscle, 
the  popliteal  feicia;  and  the  third 
turns  upwards  and  outwards  to 
the  eitemal  condyle  of  the  femor, 
fonning  the  middle  portion  of  the 
posterior  ligament  of  the  knee- 
joint  (ligamentum  postienm  Wins- 

The  tendons  of  the  last  two 
muscles  Tii.  the  senii-tendinasiis 
and  semi-membranoBiis  with  those 
of  the  gracilis  and  sartorius,  form 
tbe  inner  ham-&tring. 

Relalioat.  —  By    its    ngierficial 

biceps,  semi-tendinoBQB,  bscla  lata, 
■od  St  ita  insertion  with  the  tendinous  expansion  of  the  sartorios. 
By  its  daip  lar/aee  with  the  quadratus  femoris,  adductor  magaus,  ia- 

*  The  musriei  of  the  posterior  fenond  snd  glutesj  regioD,  \  -  The  gluteot 
medini.  3.  TiKgluteui  muimui.  3.  ThB  nitus  eilemus  cofered  in  h; 
bgdi  lata,  t.  The  long  hexl  of  the  luceps.  i.  Il>  ihoit  head.  B.  Tbe 
■eud-toidiiiaaiii.  7.  The  semi-mesilininouii,  B.  The  ^cilii.  g.  A  part  o( 
the  jniur  border  of  tbe  adductor  losgalu.  10^  The  edge  of  the  tanDriiu. 
LI.  The  popLJteid  spiice.  13.  The  gutrocnemiua  miudc;  ila  two  heads. 
The  tendon  of  the  biceps  forma  the  outer  hamstring ;  sad  the  SBrtorius  with 
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ternal  head  of  the  gastrocnemias,  the  knee-joint  from  which  it  is 
separated  by  a  synoTial  membrane,  and  the  popliteal  artery  and  vein. 
By  its  mner  border  with  the  gracilis.  By  its  outer  border  with  the 
great  ischiatic  nerve,  and  in  the  popliteal  space  with  the  popliteal 
artery  and  vein. 

If  the  semi-membranosns  mnsde  be  turned  down  from  its  origin,  the 
stadent  will  bring  into  view  the  broad  and  radiated  expanse  of  the 
adductor  magnus,  npon  which  the  three  flexor  muscles  above  de- 
scribed rest 

Actions. — These  three  hamstring  muscles  are  the  direct  flexors  of 
the  leg  upon  the  thigh ;  and,  by  t^dng  their  origin  from  below,  they 
balance  the  pelvis  on  the  lower  extremities.  The  biceps,  from  the 
obliquity  of  its  direction,  everts  the  leg  when  partly  flexed,  and  the 
semi-tendinosus  turns  the  leg  inwards  when  in  the  same  state  of 
flexion. 

Anterior  Tibial  Region* 

Tibialis  anticus. 
Extensor  longiis  digitorum, 
Peroneus  tertius. 
Extensor  proprius  pollicis. 

Dissection. — The  dissection  of  the  anterior  tibial  region  is  to  be 
commenced  by  carrying  an  incision  along  the  middle  of  the  leg,  mid- 
way between  the  tibia  and  the  fibula,  from  the  knee  to  the  ankle,  and 
bounding  it  inferiorly  by  a  transverse  incision  extending  from  one 
malleolus  to  the  other.  And  to  expose  the  tendons  on  the  dorsum  of 
the  foot,  the  longitudinal  incision  may  be  carried  onwards  to  the  outer 
nde  of  the  base  of  the  great  toe,  and  be  terminated  by  another  incision 
directed  across  the  heads  of  the  metatarsal  bones. 

The  Tibialis  anticus  muscle  (flexor  tarsi  tibialis)  arises  from  the 
upper  two-thirds  of  the  tibia,  from  the  interosseous  membrane,  and 
fin>m  the  deep  fsusda;  its  tendon  passes  through  a  distinct  sheath 
in  the  annular  ligament,  and  is  inserted  into  the  inner  side  of  the 
internal  cuneiform  bone,  and  base  of  the  metatarsal  bone  of  the 
great  toe. 

Rdations. — By  its  anterior  surface  with  the  deep  £Eiscia,  from  which 
many  of  its  superior  fibres  arise,  and.  with  the  anterior  annular  liga- 
ment. By  its  posterior  surface  with  the  interosseous  membrane, 
tibia,  ankle-joint,  and  bones  of  the  tarsus  with  their  articulations.  By 
its  internal  surface  with  the  tibia.  By  the  external  surface  with  the 
extensor  longus  digitorum,  extensor  proprius  pollicis,  and  the  anterior 
tibial  vessels  and  nerve. 

The  Extensor  longus  d»}itorum  arises  from  the  head  of  the 
tibia^  frt>m  the  upper  three-fourths  of  the  fibula,  from  the  interosseous 
membrane,  and  from  the  deep  fascia.  Below,  it  divides  into  four  ten- 
dons, which  pass  beneath  the  annular  ligament,  to  be  inserted  into  the 
second  and  third  phalanges  of  the  four  lesser  toes.  The  mode  of  in- 
sertion of  the  extensor  tendons,  both  in  the  hand  and  in  the  foot,  is 


remarkable,  each  tendon  apreada  into 
a  broad  apooeuniiia  over  the  fint 
phakfli ;  ihia  aponeurosi*  diridea  into 
three  aUpa,  the  middle  one  is  iaterted 
into  llie  base  of  tbe  second  phalanx, 
and  the  two  lateral  alipa  are  continued 
onwarda,  lo  be  inserted  into  the  baie 
of  the  third. 

Relatumt. — By  ila  anlfrior  surfiiee 
with  the  deep  Gucia  of  the  leg  and 
foot,  and  with  the  (interior  annular  ligv 
meat  By  its  poMrhr  SBr/oon  with 
the  inlcrDBteoiu  merabraoc,  fibula, 
ankle-joint,  extensor  brevia  digiionun 
vhich  aepaiBtes  ite  tendons  from  the 
talma,  and  with  the  metatanua  and 
phalange*.  By  its  tnnet  wrrtme  with 
the  tibialis  onticiu,  extensor  propriua 
polUcia,  and  anterior  tibial  vesaela.  B; 
its  ouier  border  with  the  peroneua  Ion- 
gUB  and  hrena. 

The  PuiONBUa  TEBTIL'S  (fleioi 
tarsi  fibolaiis)  oruci  from  the  lower 
fourth  of  the  libula,  and  ia  intaied  into 
the  base  of  the  melalanal  bone  of  the 
little  toe.      Although  apparently  but 

^e  eatensor  longua  digilorum,  this 
muscle  may  be  looked  upon  aa  analo- 
gous to  the  flexoi  carpi  ulnarie  of  the 
fore-ana.  Somelimes  it  ia  altogether 
wanting. 

The  Extensor  fruphivb  pollicis 
liea  between  the  tibiaUa  anticus  and  ei- 
tenaor  longns  digitorum.  It  ariia  from 
the  lower  two-thinls  of  the  fibula  and 
intetoaaeoUB  membrane.  Its  tendon 
paaaes  through  a  diatiuct  sheath  in  the 
xrled  into  the  base  of  the  laat  phalanx  of 


le  miudn  of  the  u 


Relaiiom. — Bj  ita  anterior  na^aoe 
irith  the  deep  &Kifi  of  the  leg  and  ■^-  "•'■* 

foot,  and  wilh  the  anterior  annular 
ligament.  Bj  its  pot^rior  tatfaoa 
with  the  interosBeoui  niembrane,  the 
fibula,  the  tibia,  the  ankle-joint,  the 
■MenBor  breriB  digitoniio,  and  the 
bones  and  afticolations  of  the  great 
toe.  It  ia  croued  upon  this  aspect 
by  the  anterior  tibial  resaeli  and  nerve. 
Bf  its  oal*r  tide  with  the  exlensor 
Itmgoa  digitomm,  and  in  the  foot  with 
the  dorai^s  pedis  artery  and  yeini ; 
the  oQter  eide  of  its  tendon  upon  the 
dorsum  of  the  foot  being  the  guide  to 
these  veBseU.  By  it)  inner  ladt  with 
the  tibialia  anticua,  aod  with  the  ante- 
mx  tibial  veasela. 

Actioia. — Hie  tibialia  anticua  and 
peroncus  tertJUB  are  direct  flexors  of  the 
tarsuB  upan  the  leg ;  acting  in  conjunct 
tion  with  the  tibialiB  posticus  they 
direct  the  foot  inwards,  and  with  the 
peroneuB  longua  and  brevis  outwanla. 
They  assist  ^bo  rn  preserving  the  flat- 
ness of  the  foot  during  progreasion. 
The  eitenaor  longna  digilonim  and 
extensor  propriua  poUicia,  are  direct 
eitenBora  of  the  phalani^a  -,  but,  con- 
tinuing iheii  action,  they  assiet  the 
tibialis  anticuB  and  peroneua  tertius,  in 
flexing  the  entire  foot  upon  the  leg. 


Posterior  Tihkd  Region. 
SoleuB. 

m»ectvm Make  an  iDciai 

in  fiom 

the 

Diddle  of  the  popUteal 

•Th 

a.  Tht 

niperfidil  muKlei  of  Ihe  poBleiior  ispecl 

6.  The  tendo  Achflli..     ?.  The  pMlcrior 
Ue.    0.  Th.  Icndon.  of  the  libiiJi.  po.ticui 
HiDK  into  Che  foot  bduntf  thi.  Inati  ankle. 

"mdfleiot 

.  The  hieepj 
ongM  digilo. 

266  P08TSIU0R  TIBIAL   BBOION. 

space  down  the  middle  of  the  posterior  part  of  the  leg  to  the  heel^ 
bounding  it  inferiorly  by  a  transrerse  incision  passing  between  the 
two  malleoli.  Turn  aside  the  flaps  of  integnment  and  remore  the 
fiiscisB  from  the  whole  of  this  region ;  the  gastrocnemius  muscle  will 
then  be  exposed. 

The  Qastrocnsmius  {ymrr(M9nf*M9,  the  bellied  part  of  the  leg) 
arises  hj  two  heads  from  the  two  condyles  of  the  femur,  the  inner 
head  being  the  longest.  They  unite  to  form  the  beautiful  muscle  so 
characteristic  of  this  region  of  the  limb.  It  is  insetied^  by  means  of 
the  tendo  Achillis,  into  the  lower  part  of  the  posterior  tuberosity  of 
the  OS  calcis,  a  synovial  bursa  being  placed  between  that  tendon 
and  the  upper  part  of  the  tuberosity.  The  gastrocnemius  must  be 
removed  from  its  origin,  and  turned  down,  in  order  to  expose  t^e  next 
muscle. 

Relations, — By  its  superficial  suffaee  with  the  deep  fstscia  of  the  leg 
which  separates  it  from  the  external  saphenous  vein,  and  with  the  ex- 
ternal saphenous  nerve.  By  its  deep  surface  with  the  lateral  portions 
of  the  posterior  ligament  of  the  knee-joint,  the  popliteus,  plantaiis,  and 
Boleus.  The  internal  head  of  the  muscle  rests  against  the  posterior 
surface  of  the  internal  condyle  of  the  femur ;  the  external  head  against 
the  outer  side  of  the  external  condyle.  In  the  latter  a  sesamoid  bone 
is  sometimes  found. 

The  Plantaris  (planta,  the  sole  of  the  foot),  an  extremely  diminu- 
tive muscle  situated  between  the  gastrocnemius  and  soleus,  arises  from 
the  outer  condyle  of  the  femur ;  and  is  inserted,  by  its  long  and  deli- 
cately slender  tendon,  into  the  inner  side  of  the  posterior  tuberosity  of 
the  08  calcis,  by  the  side  of  the  tendo  Achillis ;  having  crossed  ol>- 
liquely  between  the  two  muscles. 

The  Soleus  (solea,  a  sole],  is  the  broad  muscle  upon  which  the 
plantaris  rests.  It  arises  from  the  head  and  upper  thiid  of  the  fibula, 
from  the  oblique  line  and  middle  third  of  the  tibia.  Its  fibres  con* 
veige  to  the  tendo  Achillis,  by  which  it  is  inserted  into  the  posterior 
tuberosity  of  the  os  calcis.  Between  the  fibular  and  tibial  origins  of 
this  muscle  is  a  tendinous  arch,  beneath  which  the  popliteal  vessels  and 
nerve  pass  into  the  leg. 

Relations* — By  its  superficial  surface  with  the  gastrocnemius  and 
plantaris.  By  its  deep  surface  with  the  intermuscular  fascia,  which 
separates  it  from  the  flexor  longus  digitorum,  tibialis  posticus,  flexor 
longus  pollicis,  from  the  posterior  tibisd  vessels  and  nerve,  and  frt)m  the 
peronefd  vessels. 

Actions. — The  three  muscles  of  the  calf  draw  powerfully  on  the  os 
calcis,  and  lift  the  heel ;  continuing  their  action,  they  raise  the  entire 
body.  This  action  is  attained  by  means  of  a  lever  of  the  second 
power,  the  fulcrum  (the  toes)  being  at  one  end,  the  weight  (the  body 
supported  on  the  tibia)  in  the  middle,  and  the  power  (these  muscles) 
at  the  other  extremity. 

They  are,  therefore,  the  walking  muscles,  and  perform  all  move> 
ments  that  require  the  support  of  the  whole  body  fiwm  the  ground,  as 
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dancing,  leaping,  &c.      Taking  their  fixed  point  from  below,  they 
Bteady  the  leg  npon  the  foot. 

Dtep  Layer, 

Popliteus, 

Flexor  longos  pollicis. 
Flexor  longus  digitorom. 
Tibialis  posticus. 

DUaeetion, — After  the  removal  of  the  soleos,  the  deep  layer  will  be 
found  bound  down  by  an  intermuscular  fiuscia  which  is  to  be  dis- 
sected away ;  the  muscles  may  then  be  examined. 

The  Popliteus  muscle  (poples,  the  ham  of  the  leg),  forms  the  floor 
of  the  popliteal  region  at  its  lower  part,  and  is  bound  tightly  down  by 
a  strong  &scia  derived  from  the  middle  slip  of  the  tendon  of  the  semi- 
membranosus muscle.  It  arises  by  a  rounded  tendon  from  a  deep 
groove  on  the  outer  side  of  the  external  condyle  of  the  femur,  beneath 
the  external  lateral  ligament ;  and  spreading  obliquely  over  the  head  of 
the  tibia,  is  inserted  into  the  sur&ce  of  bone  above  its  oblique  line. 
This  line  is  called,  fi^)m  being  the  limit  of  insertion  of  the  popliteus 
muscle,  the  popliteal  line. 

Reiations. — By  its  superficial  sutfaoe  with  a  thick  fascia  which 
separates  it  fnm  the  two  heads  of  the  gastrocnemius,  the  plantaris, 
and  the  popliteal  vessels  and  nerve.  By  its  deep  surface  with  the  sy- 
novial membrane  of  the  knee-joint  and -with  the  upper  part  of  the  tibia. 

The  Flxxob  longus  pollicis  is  the  most  superficial  of  the  next 
three  muscles.  It  arises  from  the  lower  two-thirds  of  the  fibula,  and 
passes  through  a  groove  in  the  astragalus  and  os  calcis,  which  is  con- 
verted by  tendinous  fibres  into  a  distinct  sheath  lined  by  a  synovial 
membrane,  into  the  sole  of  the  foot;  it  is  inserted  into  the  base  of  the 
last  phalanx  of  the  great  toe. 

RelaHons, — By  its  superficial  surface  with  the  intermuscular  fitscia, 
which  separates  it  from  the  soleus  and  tendo  Achillis.  By  its  deep  sur- 
face with  the  tibialis  posticus,  fibula,  fibular  vessels,  interosseous  mem- 
brane, and  ankle-joint.  By  its  outer  border  with  the  peroneils  longus 
and  brevis.  By  its  inner  border  with  the  flexor  longus  digitorum. 
In  the  foot,  the  tendon  of  the  flexor  longus  pollicis  is  connected  with 
that  of  the  flexor  longus  digitorum  by  a  short  tendinous  slip. 

The  Flxxor  longus  digitorum  (perfoians)  arises  from  the  sur- 
fece  of  the  tibia,  immediately  below  the  popliteal  line.  Its  tendon 
passes  through  a  sheath  common  to  it  and  the  tibialis  posticus  behind 
the  inner  malleolus ;  it  then  passes  through  a  second  sheath  which  is 
connected  with  a  groove  in  the  astragalus  and  os  calcis,  into  the  sole  of 
the  foot,  where  it  divides  into  four  tendons,  which  are  inserted  into  the 
base  of  the  last  phalanx  of  the  four  lesser  toes,  perforating  the  tendons 
of  the  flexor  brevis  digitorum. 

Relations* — By  itis  superficial  surface  with  the  intermuscular  fruscia, 
which  separates  it  frpm  the  soleus,  and  with  the  posterior  tibial  vesseb 


and  nerve.    By  iU  dsep  tvrfaet  vhb  the  tibi*  ud  tibUlii  poiticuB. 

In  Ot(  »Je  </  1i»f<<ot  iti  Umdoa  is  in 

fir   IN*  relation  with  the  abductor  pallicia  and 

'  fleior  brevJB  digilorum,  which  lie  mper- 

ficialtf  to  it,  and  it  croMei  the  tendon 

of  the  flexor  langui  pollidi.     At  the 

Soint  of  cTi>uiiig  it  receiver  tbe  ten- 
inoni  tlip  of  commimicattoa  from  the 
latter. 

The  flexor  longus  poUtcis  must  now 
be  lemoTed  from  iu  origin,  and  the 
fieioT  loDgiu  digilDTum  dravn  aaide, 

the  tiblslii  poaticiu. 

tarsi  tibialu)  liee  upon  the  interooseoni 
membrane,  between  the  two  tones  of 
the  leg.  It  orua  by  two  heads  from 
the  adjacent  nde>  of  the  tibia  and 
fibula  theirwhole  length,  and  from  the 
inloTOueous  membruie.  Its  tendon 
passes  inwarda  beneath  the  tendon  of 
the  flexor  longus  digitonim,  and  nuia 
in  the  same  iheath ;  it  then  passes 
through  a  proper  eheatk  over  the  del- 
toid ligament,  and  beneath  the  ca]caneo- 
scaphoid  articulation,  to  be  intfritd  into 
the  tuberosity  of  the  scaphoid  and  in- 
ternal cuneiform  bone.  While  in  the 
lommon  ahealh  behind  the  internal 
I  malleoluB,  the  tendon    of  the    tibialis 

pueticus  liet  internally  to  that  of  the 
flejtor  longua  digilomm,  from  which  it 
IB  separated  by  a  thin  fibrous  portion. 
A  sesamoid  bone  is  usually  met  with 
in  the  tendon  close  to  its  insertion. 

AeJaMons. — By  its  tuptrfidal  mrfact 
with    the    intermuscular  septum,    the 

*  The  deep  Ujer  <if  muielei  of  the  piwterior  tibial  ret^n.    1.  The  lover 
eutemit;  of  [he  femur.    3.  The  liganentum  poeticuni  Wioilotrii.    3.  The 

iDtemsl  lalenl  ligiment  of  the  knee-joint,  t.  The  citenial  Islenl  ligament. 
6.  The  pDpUleui  muscle.  7.  The  fleior  iDnruidigitoruci,  9.  The  tibialia  pos- 
tiiui.     a-  The  fleiDT  longui  pollieia.     10.  The  peroncui  lonps  miude.     II, 

ol  the  anlilei  the  iiIenM  betwren  the  LiCler  tendoD  ncd  the  tendon  of  the 
Oam  longus  poUkii  ia  oceupied  bj  the  posterior  tibial  leneli  and  nene. 
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flexor  longas  pollicis,  flexor  longos  digitorum,  posterior  tibial  yessels 
and  nerve,  peroneal  vessels,  and  in  the  sole  of  the  foot  with  the  ab- 
doctor  poUicis.  By  its  deep  surface  with  the  interosseous  membrane, 
the  fibula  and  tibia,  the  ankle  joint,  and  the  astragalus.  The  anterior 
tibial  artery  passes  between  the  two  heads  of  the  muscle. 

The  student  will  observe  that  the  two  latter  muscles  change  their 
relative  position  to  each  other  in  their  course.  Thus,  in  the  leg,  the 
position  of  the  three  muscles  from  within  outwards,  is,  flexor  longus 
digitorum,  tibialis  posticus,  flexor  longus  pollicis.  At  the  inner  miEd- 
leolus,  the  relation  of  the  tendons  is,  tibialis  posticus,  flexor  longus  di- 
gitorum, both  in  the  same  sheath ;  then  a  broad  groove,  which  lodges 
tile  posterior  tibial  artery,  venae  comites,  and  nerve ;  and  lastly,  the 
flexor  longus  pollicis. 

Actions. — The  popliteus  is  a  flexor  of  the  tibia  upon  the  thigh, 
carrying  it  at  the  same  time  inwards  so  as  to  invert  the  leg.  The 
flexor  longus  pollicis,  and  flexor  longus  digitorum  are  the  long  flexors 
of  the  toes ;  their  tendons  are  connected  in  the  foot  by  a  short  tendi- 
nous band,  hence  they  necessarily  act  together.  The  tibialis  posticus 
is  an  extensor  of  the  tarsus  upon  the  leg,  and  an  antagonist  to  the 
tibialis  anticus.  It  combines  with  the  tibialis  anticus  in  adduction  of 
the  foot. 

FSitdar  Region. 

Peroneus  longus. 
PeroneuB  brevis. 

Dissection, — These  muscles  are  exposed  by  continuing  the  dissec- 
tion of  the  anterior  tibial  region  outwards  beyond  the  fibula,  to  the 
border  of  the  posterior  tibial  region. 

The  Peroneus  longus  (^t^evti,  fibula,  extensor  tarsi  fibularis  lon- 
gior)  muscle  arises  from  the  head  and  upper  third  of  the  outer  side  of 
the  fibula,  and  terminates  in  a  long  tendon,  which  passes  behind  the 
external  malleolus,  and  obliquely  across  the  sole  of  the  foot,  through 
the  groove  in  the  cuboid  bone,  to  be  inserted  into  the  base  of  the  me- 
tatarsal bone  of  the  great  toe.  Its  tendon  is  thickened  where  it  glides 
behind  the  external  malleolus,  and  a  sesamoid  bone  is  developed  in 
that  part  which  plays  upon  the  cuboid  bone. 

Rdaiions, — By  its  superficial  surface  with  the  fiiscia  of  the  leg  and 
fi)ot  By  its  deep  surface  with  the  fibula,  peroneus  brevis,  os  calcis, 
and  cuboid  bone,  and  near  the  head  of  the  fibula  with  the  fibular 
nevro.  By  its  anterior  border  it  is  separated  from  the  extensor  longus 
digitorum  by  the  attachment  of  the  fascia  of  the  leg  to  the  fibula ;  and 
by  the  posterior  border  by  the  same  medium  from  the  soleus  and  flexor 
longus  pollicis.  The  peroneus  longus  is  furnished  with  three  tendinous 
sheaths  and  as  many  synovial  membranes ;  the  first  is  situated  behind 
the  external  malleolus,  and  is  common  to  this  muscle  and  the  peroneus 
brevis,  the  second  on  the  outer  side  of  the  os  calcis,  and  the  third  on 
the  cuboid  bone. 

The  Peroneus  brevis  (extensor  tarsi  fibularis  b>evior)  lies  be- 
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neatb  the  peroneus  IcmguB ;  it  artsea  from  the  lower  half  of  the  fibula, 
and  terminateB  in  a  tendon  which  passes  behind  the  external  malleolus 
and  throngh  a  groove  in  the  os  calcis,  to  be  inserted  into  the  base  of 
the  metatfuisal  bone  of  the  little  toe. 

RdatUms. — By  its  superficial  sitrfaos  with  the  peronens  longns  and 
fitsda  of  the  leg  and  foot.  By  its  deep  surface  with  the  fibula,  the  os 
calcis,  and  cuboid  bone.  The  lateral  relations  axe  the  same  as  those  of 
the  peroneus  longas.  The  tendon  of  the  peroneus  brevis  has  but  two 
tendinous  sheaths  and  two  synovial  membranes,  one  behind  the 
external  malleolus  and  common  to  both  peronei,  the  other  upon  the 
side  of  the  os  calcis. 

•  Actions. — The  peronei  muscles  are  extensors  of  the  foot,  conjointly 
with  the  tibialis  posticus.  They  antagonise  the  tibialis  anticus  and 
peroneus  tertius,  which  are  flexors  of  the  foot.  The  whole  of  these 
muscles  acting  together,  tend  to  maintain  the  flatness  of  the  foot,  so 
necessary  to  security  in  walking. 

Foot. 

Dorsal  Region, 

Extensor  brevis  digitorum, 
Interossei  dorsales. 

The  Extensor  brevis  digitorum  muscle  arises  from  the  outer 
side  of  the  os  calcis,  crosses  the  foot  obliquely,  and  terminates  in  four 
tendons,  the  innermost  of  which  is  inserted  into  the  base  of  the  first 
phalanx  of  the  great  toe,  and  the  other  three  into  the  sides  of  the  long 
extensor  tendons  of  the  second,  third,  and  fourth  toes. 

Relations. — By  its  tqjper  surface  with  the  tendons  of  the  extensor 
longus  digitorum,  peroneus  brevis,  and  with  the  deep  &8cia  of  the>fbot. 
By  its  under  surface  with  the  tarsal  and  metatarsal  bones.  Its  inner 
border  is  in  relation  with  the  dorsalis  pedis  artery,  and  the  innermfrat 
tendon  of  the  muscle  crosses  that  artery  just  before  its  division. 

The  Dorsal  interossei  muscles  are  placed  between  the  metatarsal 
bones ;  mey  resemble  the  analogous  muscles  in  the  hand  in  arisinp 
by  two  heads  from  the  adjacent  sides  of  the  metatarsal  bones ;  their 
tendons  are  inserted  into  the  base  of  the  first  phalanx,  and  into  the 
digital  expansion  of  the  tendons  of  the  long  extensor. 

The  first  dorsal  interosseous  is  inserted  into  the  inner  side  of  the 
second  toe,  and  is  therefore  an  adductor;  the  other  three  are  inserted 
into  the  outer  side  of  the  second,  third,  and  fourth  toes,  and  are  conse- 
quently abductors. 

Relations. — By  their  upper  surfa^oe  with  a  strong  fascia  whicli  sepa- 
rates them  firom  the  extensor  tendons.  By  their  under  surface  vnih 
the  plantar  interossei.  Each  of  the  muscles  gives  passage  to  a  small 
artery  (posterior  perforating)  which  communicates  with  the  external 
plantar  artery.  And  between  the  heads  of  the  first  interosaeoos 
muscle  the  communicating  artery  of  the  dorsalis  pedis  takes  its  course. 


Piaxlar  Rigion. 
Pint  Lager. 

Abductor  poUiria, 
Abductor  Duaimi  digiti, 
Flexoi  braria  digilomm. 

Dtuedioa. — The  sole  of  tie  Ibot  is  beat  disaect 
inciuDii  oiound  the  heelf  and  aloDg  tbe  inner  and  o 
fool,  to  the  great  and  little  toe*.  This 
indooD  ihoiild  divide  the  inlegoment 
and  raperficial  &ada,  and  both  together 
■honld  be  diuected  Erom  the  deep  booo, 
U  bi  forward  aa  the  bsae  of  the  pba- 
luigei,  where  thej  niaj  be  removed 
from  tlie  foot  altogether.  The  deep 
fuaa,  ihould  then  be  removed,  and  the 
Eint  layer  of  mnaclea  will  be  brought 

The  Abductoh  follicis  lie*  aJong 
the  itmerborderof  the  foot;  iCoruMl^ 
two  heads,  between  which  the  tendoDi 
of  the  long  fleiora,  arteriea,  vein*,  and 
nervei  eater  the  eole  of  the  fwl.  One 
head  orwi  from  the  inner  tuberoiitf 
of  the  oa  calcia,  the  other  from  the 
internal  annular  ligament  and  plantar 
&Kia.  Iraertiim,  into  the  base  of  the 
£nt  phalanx  of  the  great  toe,  and  into 
the  internal  sesamoid  bone. 

AeJoiufui— By  ita  anjierjiaai  mr^oe 
with  (he  internal  portion  of  the  plantar 
fiucia.  By  it«  deep  turfiue  widi  the 
fleiot  brevia  pollicja,  tnuacolDa  aix»- 
uriiu,  tendons  of  the  Heior  loDgna  di- 
gitonun  and  fleior  longna  pollicia,  len- 
dona  of  the  tibialis  anticos  and  posti- 
cui,  de  plantar  lesaels  and  nerves,  and 
the  tanal  bones.  On  ila  oater  border 
«n(h  the  Aexor  breyia  digltomm,  firom  which  it 
vertical  septum  of  the  plantar  fascia. 


dueUx  Dlnlrai  d^ti  9.  The  fltii 
t  fleior  longni  poluds  muscle.  7  ~ 
id  toa,  tfaE  uodoos  of  the  fleior  L. . 
!  Wimalion  of  the  teadoM  of  the  fl< 


The  Abductok  miniHI  DIGITI  liei  slong  the  outer  border  of  tbe 
K>le  of  the  foot.  It  ariiei  ftmn  the  outer  taberatil;  of  the  o«  add*, 
and  liDm  the  pUnlBi  &Kis,  u  iai  foiw&rd  ta  the  baae  of  the  fifth 
metatBTul  txine,  and  ii  imeried  into  the  bsae  of  the  first  phalani:  of 
the  litlk  toe. 

RdaUimi, — B;  ita  nperjiaal  tuifaa  with  the  eitemal  portion  of 
the  plantar  bicia.  B;  its  deep  anrbce  vith  the  mnKulos  acceitoriiiB, 
flexor  breTig  mimml  digili,  with  the  taml  bonei,  and  with  the  meta- 
tarial  bone  of  the  tittle  toe.  B^  iu  uhht  tide  with  the  fleior  brevia 
digilonun,  from  which  it  ia  uponted  by  the  vertical  leptam  of  the 
plantar  &>cia. 

The  Flixok   bbivib   iiigitorum 
Tig.  lie.*  (perforatua)  i«  placed  between  the  two 

preceding  muideB.  It  oruu  from  the 
'  under  sur&ce  of  the  as  calcis,  fnnn  the 
pUntai  fiiacia  and  intennuBcalar  aepta, 
and  i>  mterltd  by  four  tendons  into  the 
boae  of  the  aecond  phalanx  of  the  four 
leaaer  toea.  Each  tendon  divides,  pre- 
Tiouily  to  ita  insertion,  to  give  pasaage 
to  the  t«ndon  of  the  long  flexor  j  hence 
ita  cognomen  perforaiia. 

Rdaiioia. — By  ita  mperjieUd  turfaet 
with  the  plantar  feicia.  By  ila  deep 
luifact  with  a  thin  layer  of  faacia  whidi 
■epaiHles  it  from  the  inuacolua  acces- 
aoriua.  tendons  of  the  flexor  longna  di- 
gitorum  and  flexor  longua  poUida,  and 
plantar  veaaela  and  nerres.  By  ila 
iorrfwa  with  the  Tertical  aepta  of  Uie 
plantar  fsacia,  which  sepaisle  the 
mnacle,  on  the  one  ude  fiom  the  ab- 
ductor pollicia,  and  an  the  other  from 
the  abdnctoT  minimi  di^ti. 
Seeomd  Layer. 


Lmnbricalea. 

Diateetvm.  —  The   three   preceding 

muscles  mnat   be   divided  from   their 

origin,  and  anteriorly  through  their  tendons,  and  removed,  in  order  to 

bring  into  tiew  the  second  layer. 

•  The  third  Bud  apart  of  the  Kcond  layH-fif  inMclwofthe  toleof  the  foot. 

pluoUr  and  donaL    A  coDvn  ridge  formed  b;  the  icndoD  of  the  pcroneua  loo- 
gnu  muacle  in  ita  obLique  coune  acroH  the  foot. 
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The  MuficuLUS  accbssorius  arises  hj  two  slips  from  either  side 
of  the  under  surfiace  of  the  os  calcis ;  the  inner  slip  being  fleshy,  the 
oater  tendinous.  The  muscle  is  inserted  into  the  outer  side  and  upper 
sur&ce  of  the  tendon  of  the  flexor  longus  digitorum. 

Relations, — By  its  superficial  surfboe  widi  the  three  muscles  of  the 
superficial  layer,  from  which  it  is  separated  by  their  fiiscial  sheaths, 
and  with  the  external  plantar  vessels  and  nerves.  By  its  deep  surface 
with  the  under  surface  of  the  os  calcis  and  the  long  calcaneo-cuboid 
ligament. 

The  LuMBRiCAXBS  (lumbricus,  an  earthworm)  are  four  little  muscles 
omm^  from  the  tibial  side  of  the  tendons  of  the  flexor  longus  digi- 
torum, and  inserted  into  the  expansion  of  the  extensor  tendons,  and 
into  the  base  of  the  first  phalanx  of  the  four  lesser  toes. 

RdaUons. — By  their  superficial  surface  with  the  tendons  of  the 
flexor  brevis  digitorum.  By  their  deep  'surface  with  the  third  layer 
of  muscles  of  the  sole  of  the  foot.  They  pass  between  the  digital  slips 
of  the  deep  &scia  to  reach  their  insertion. 

Third  Layer, 

Flexor  brevis  pollicis. 
Abductor  pollicis. 
Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

Dissection,-^^thQ  tendons  of  the  long  flexors  and  the  muscles  con- 
nected with  them  must  be  removed,  to  see  clearly  the  attachments  of 
the  third  layer. 

The  Flbxor  brbvis  pollicis  arises  by  a  pointed  tendinous  pro- 
cess from  the  side  of  the  cuboid,  and  from  the  external  cuneiform  bone; 
it  is  inserted  by  two  heads  into  the  base  of  the  first  phalanx  of  the 
great  toe.  Two  sesamoid  bones  are  developed  in  the  tendons  of  inser- 
tion of  these  two  heads,  and  the  tendon  of  the  flexor  longus  pollicis 
lies  in  the  groove  between  them. 

Bdations, — By  its  superficial  surface  with  the  abductor  pollicis,  ten- 
don of  the  flexor  longus  pollicis,  and  plantar  fascia.  By  its  deep 
surface  with  the  tarsal  bones  and  their  ligaments,  the  metatarsal  bone 
of  the  great  toe,  and  the  insertion  of  the  tendon  of  the  peroneus 
looguB.  By  its  inner  border  with  the  abductor  pollicis ;  and  by  its 
outer  border  with  the  adductor  pollicis ;  with  both  of  these  muscles  it 
is  blended  near  its  insertion. 

The  Adductor  pollicis  arises  from  the  cuboid  bone,  from  the 
iheath  of  the  tendon  of  the  peroneus  longus,  and  from  the  base  of  the 
•bird  and  fourth  metatarsal  bones.  It  is  inserted  into  the  base  of  the 
irst  phalanx  of  the  great  toe.  a 

Relations. — By  its  superficial  surface  with  the  tendons  of  the  flexoF 
mgus  and  flexor  brevis  digitorum,  the  musculus  accessorius,  and  lum- 
riodes.    By  its  deep  sur/'aoe  with  the  tarsal  bones  and  ligaments, 

T 
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the  external  plantar  artery  and  yeins,  the  intennsei  musdea,  tendcm  of 
the  peroneiu  longns,  and  metataraal  bone  of  the  great  toe.  By  its 
mner  border  with  the  flexor  brevis  pollida ;  with  which  its  fibres  are 
blended. 

The  Flbxor  brbvis  minimi  digiti  arises  from  the  base  of  the 
metatarsal  bone  of  the  little  toe,  and  from  the  sheath  of  the  tendon  of 
the  peroneus  longus.  It  is  meerted  into  the  base  of  the  first  phalanx 
of  the  little  toe. 

Relations, — By  its  superficial  sutfeux  with  the  tendons  of  the  fl^cor 
longus  and  flexor  brevis  digitonim.  the  fourth  lumbricalis,  abductor 
minimi  digiti,  and  plantar  fascia.  By  its  deqi>  surface  with  the  plan- 
tar interosseous  muscle  of  the  fourth  metatarsal  space,  and  the  meta- 
tarsal bone. 

The  Transvbrsus  fbdis  arises  by  fleshy  slips,  from  the  heads  of 
the  metatarsal  bones  of  the  four  lesser  toes.  Its  tendon  is  itaeried 
into  the  base  of  the  first  phalanx  of  the  great  toe,  being  blended  with 
that  of  the  adductor  poUicu. 

Relations,  By  its  superficial  surface  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitonim,  and  the  lumbricales.  By  its  de^ 
surface  with  the  interossei,  and  heads  of  the  metatarsal  bones. 

Fourth  Layer, 
Interossei  Plantares. 

The  Plantar  interossbi  muscles  are  three  in  number,  and  are 
placed  upon  rather  than  between  the  metatarsal  bones.  They  arise 
from  the  base  of  the  metatarsal  bones  of  the  three  outer  toes,  and  are 
inserted  into  the  inner  side  of  the  extensor  tendon  and  base  of  the  first 
phalanx  of  the  same  toes.     In  their  action  they  are  all  adductors. 

Relations, — By  their  superficial  surface  with  the  dorsal  interossei 
and  the  metataraal  bones.  By  their  deep  surface  with  the  external 
plantar  artery  and  veins,  the  adductor  poUicis,  tiansversus  pedis,  and 
flexor  minimi  digiti. 

Actions. — ^All  the  preceding  muscles  act  upon  the  toes;  and  the 
movements  which  they  are  capable  of  executing  may  be  referred  to 
four  heads,  viz.  flexion,  extension,  adduction,  and  abduction.  In  these 
actions  they  are  grouped  in  the  following  manner: — 

Fieseion,  Eatension, 

Flexor  longus  digitonim.  Extensor  longus  digitonim. 

Flexor  brevis  digitonim,  Extensor  brevis  digitonim. 

Flexor  accessorius. 
Flexor  minimi  digiti. 

Adduction,  Abduction, 

Interossei,  \    °°**  dorsal,  Interossei,  three  dorsal, 

^  (    three  plantar.         Abductor  minimi  digiti. 
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The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an  independent 
action,  and  is  provided  with  distinct  muscles  to  perform  its  move- 
ments. These  movements  are  precisely  the  same  as  those  of  the  other 
toes,  viz. : 

Flexion.  Uastension. 

Flexor  longus  pollicis.  Extensor  proprius  pollicis. 

Flexor  brevis  pollicis.  Extensor  brevis  digitorum. 

Adduction.  Abduction. 

Adductor  pollicis.  Abductor  pollicis 

The  only  muscles  excluded  from  this  table  are  the  lumbricales,  four 
small  muscles,  which,  from  their  attachments  to  the  tendons  of  the  long 
flexor,  appear  to  be  assistants  to  its  action  ;  and  the  transversus 
pedis,  a  small  muscle  placed  transversely  in  the  foot  across  the  heads 
of  the  metatarsal  bones,  which  has  for  its  office  the  drawing  together 
of  the  toes. 
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CHAPTER  IV. 

ON    THE    FASCIiE. 


Fa8cia  (£Euscia,  a  bandage)  is  the  name  assigned  to  laminae  of 
various  extent  and  thickness,  which  are  distributed  through  the  dif- 
ferent regions  of  the  body,  for  the  purpose  of  investing  or  protecting 
the  softer  and  more  delicate  organs.  From  a  consideration  of  their 
structure,  these  fiiuscis  may  be  arranged  into  two  groups :  cellulo-fibrous 
£Euciae,  and  aponeurotic  fasciae. 

The  cellulo-fibrotu  fascia  is  best  illustrated  in  the  common  subcntar 
neous  investment  of  the  entire  body,  the  superficial  fEiscia.  This 
structure  is  situated  immediately  beneath  the  integument  over  every 
part  of  the  frame,  and  is  the  medium  of  connection  between  that  layer 
and  the  deeper  parts.  It  is  composed  of  cellulo-fibrous  tissue  contain- 
ing in  its  areolae  an  abundance  of  adipose  cells.  The  fiit  being  a  bad 
conductor  of  caloric,  serves  to  retain  the  warmth  of  the  body ;  while 
it  forms  at  the  same  time  a  yielding  tissue,  through  which  the  minute 
vessels  and  nerves  pass  to  the  papillary  layer  of  the  skin,  without 
incurring  the  risk  of  obstruction  from  injury  or  pressure  upon  the  sui^ 
face.  By  dissection,  the  superficial  &8cia  may  be  separated  into  two 
layers^  between  which  are  found  the  superficial  or  cutaneous  vessels 
and  nerves ;  as  the  superficial  epigastric  artery,  the  saphenous  veins, 
the  radial  and  ulnar  veins,  the  superficial  lymphatic  vessels,  also  the 
cutaneous  muscles,  as  the  platysma  myoides,  orbicularis  palpebrarum, 
sphincter  ani,  &c.  In  other  situations,  the  cellulo-fibrous  &8cia  is 
found  condensed  into  a  strong  and  inelastic  membrane,  as  is  exemplified 
in  the  deep  fascia  of  the  neck,  the  thoracic,  transversalis,  and  perineal 
fasciae,  and  the  sheaths  of  vessels. 

The  aponeurotic  fascia  is  the  strongest  kind  of  investing  membrane ; 
it  is  composed  of  tendinous  fibres,  running  parallel  with  each  other, 
and  connected  by  other  fibres  of  the  same  kind  passing  in  different 
directions.  When  fireshly  exposed,  it  is  brilliant  and  nacreous,  and  is 
tough,  inelastic,  and  unyielding.  In  the  limbs  it  forms  the  deep  fiuda, 
enclosing  and  forming  distinct  sheaths  to  all  the  muscles  and  tendons. 
It  is  thick  upon  the  outer  and  least  protected  side  of  the  limb,  and 
thinner  upon  its  inner  side.  It  is  firmly  connected  to  the  bones,  and 
to  the  prominent  points  of  each  region,  as  to  the  pelvis,  knee,  and 
ankle,  in  the  lower,  and  to  the  clavicle,  scapula,  elbow,  and  wrist,  in 
the  upper  extremity.  It  assists  the  muscles  in  their  action,  by  keep- 
ing up  a  tonic  pressure  on  their  sur&ce ;  aids  materially  in  the  ciicula- 
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tion  of  the  fluids  in  opposition  to  the  laws  of  gravity ;  and  in  the  palm 
of  the  hand  and  sole  of  the  foot  is  a  powerful  protection  to  the  struc- 
tures which  enter  into  the  composition  of  these  regions.  In  some 
situations  its  tension  is  regulated  by  muscular  action,  as  by  the  tensor 
"VB^aad  femoris  and  gluteus  maximus  in  the  thigh,  by  the  biceps  in  the 
leg,  and  by  the  biceps  and  palmaris  longus  in  the  arm ;  in  other  situa- 
tions it  affords  an  extensive  surface  for  the  origin  of  the  fibres  of 
muscles. 

The  fiuscise  may  be  arranged  like  the  other  textures  of  the  body 
into,  1.  Those  of  the  head  and  neck.  2.  Those  of  the  trunk.  3. 
Those  of  the  upper  extremity.    4.  Those  of  the  lower  extremity. 
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The  Temporal  fascia  is  a  strong  aponeui^tic  membrane  which 
covers  in  the  temporal  muscle  at  each  side  of  the  head,  and  gives 
origin  by  its  internal  surface  to  some  of  its  muscular  fibres.  It  is 
attached  to  the  whole  extent  of  the  temporal  ridge  above,  and  to  the 
zygomatic  arch  below ;  in  the  latter  situation  it  is  thick  and  divided 
into  two  layers,  the  external  being  connected  to  the  upper  border  of 
the  arch,  and  the  internal  to  its  inner  surface.  A  small  quantity  of 
&t  is  usually  found  between  these  two  layers,  together  with  the  or- 
bital branch  of  the  temporal  artery. 

Cervical  fascia. — The  fiuscise  of  the  neck  are  the  superficial  and 
the  deep.  The  superficial  cervical  fascia  is  a  part  of  the  common 
superficial  fiiscia  of  the  entire  body,  and  is  only  interesting  firom  con- 
taining between  its  layers  the  platysma  myoides  muscle. 

The  deep  cervical  fascia  is  a  strong  cellulo-fibrous  layer  which  in- 
vests the  muscles  of  tiie  neck,  and  retains  and  supports  the  vessels  and 
nerves.    It  commences  posteriorly  at  the  ligamentum  nuchae,  and  passes 
forwards  at  each  side  beneath  the  trapezius  muscle  to  the  posterior  bor- 
der of  the  stemo-mastoid;  here  it  divides  into  two  layers,  which  embrace 
that  muscle  and  unite  upon  its  anterior  border  to  be  prolonged  onwards 
to  the  middle  line  of  the  neck,  where  it  becomes  continuous  with  the 
&Bcia  of  the  opposite  side.     Besides  thus  constituting  a  sheath  for  the 
stemo-mastoid,  it  also  forms  sheaths  for  the  other  muscles  of  the  neck 
over  which  it  passes.     If  the  superficial  layer  of  the  sheath  of  the 
stemo-mastoid  be  traced  upwards,  it  will  be  found  to  pass  over  the 
rotid  gland  and  masseter  muscle,  and  to  be  inserted  into  the  zygo- 
itic  arch ;  and  if  it  be  traced  downwards,  it  will  be  seen  to  pass  in 
at  of  the  clavicle,  and  become  lost  upon  the  pectoralis  major  muscle, 
the  deep  layer  of  the  sheath  be  examined  superiorly,  it  will  be 
nd  attached  to  the  styloid  process,  from  which  it  is  reflected  to  the 
^  of  the  lower  jaw,  forming  the  stylo-maxillary  ligament ;  and  if 
l)e  followed  downwards,  it  will  be  found  connected  with  the  tendon 


of  the  omo-hjoid  miucle,  and  majr  thcDce  be  traced  bebiod  the  cUykle, 
where  it  encloses  the  ■nhclaiint  moule,  and,  being  eitended  frotn  llie 
cartilage  of  the  firet  rib  to  the  eoracoid  prooeu,  ccnatituteB  the  coKo- 
concoid  ntembnuw.     Id  fimt  of  the  Uerao-maitoid  mntele,  the  deep 


faKia  is  attached  to  the  Iwider  of  the  lower  jaw  and  oa  bjoideB,  and 
forms  a  distinct  sheath  foi  the  tubmaiilU^  gland.  Inieriorl;  it 
diyides  into  two  layers,  one  of  which  passet  in  fionC  of  the  itemum, 
while  the  other  is  attached  to  its  superior  herder. 


™Fi^  "^1 


agure  ift  Ijmmetncid)  the  1inir«  cf  refeience  are  P}uKd  only  on  . 
1.  Hie  pl>tfima  mfO]d«.  2.  The  trapuiiu,  3^  Tht  ligamcnliui] 
tnaa  wMch  the  fHoA  may  be  trmced  fora-ardfl  beneath  the  trapeiiui,  i 
the  oUkt  mucin  of  the  aecL     4.  The  point  u  which  thr  tucia  d 


ABDOMINAL   FASCLB.  279 


FASGLE   OF  THE  TRUNK. 

The  thoracic  faacia*  is  a  dense  layer  of  cellulo-fibrous  membrane 
stretched  horizontally  across  the  superior  opening  of  the  thorax.  It 
is  firmly  attached  to  the  concave  margin  of  the  first  rib,  and  to  the 
inner  siir£Eu:e  of  the  sternum.  In  front  it  leaves  an  opening  for  the 
connection  of  the  cervical  with  the  thoracic  portion  of  the  thymus  gland, 
and  behind  it  forms  an  arch  across  the  vertebral  column,  to  give  {mss- 
age  to  the  oesophagus. 

At  the  point  where  the  great  vessels  and  trachea  pass  through  the 
thoracic  fiucia,  it  divides  into  an  ascending  and  descending  layer.  The 
ascending  layer  is  attached  to  the  trachea,  and  becomes  continuous 
with  the  sheath  of  the  carotid  vessels,  and  with  the  deep  cervical 
fiiscia ;  the  d^oending  layer  descends  upon  the  trachea  to  its  bifurcar 
tion,  surrounds  the  hurge  vessels  arising  from  the  arch  of  the  aorta,  and 
the  upper  part  of  the  arch  itself^  and  is  continuous  with  the  fibrous 
layer  of  the  pericardium.  It  is  connected-  also  with  the  venae  innomi- 
natae  and  superior  cava,  and  is  attached  to  the  cellular  capsule  of  the 
thymus  gland. 

**  The  thoracic  fascia,*^  writes  Sir  Astley  Cooper,  "  performs  three 
important  offices: — 

^  1st.  It  forms  the  upper  boundary  of  the  chest,  as  the  diaphragm 
does  the  lower. 

**  2nd.  It  steadily  preserves  the  relative  situation  of  the  parts  which 
enter  and  quit  the  thoracic  opening. 

**  3rd.  It  attaches  and  supports  the  heart  in  its  situation,  through 
the  medium  of  its  connection  with  the  aorta  and  large  vessels  which 
are  placed  at  its  curvature.^ 


n 


ABDOMINAL    FASCLS. 

The  lower  part  of  the  parietes  of  the  abdomen,  and  the  cavity  of  the 
pelvis,  are  strengthened  by  a  layer  of  fascia  which  lines  their  internal 
Bor&ce,  and  at  the  bottom  of  the  latter  cavity  is  reflected  inwards  to 
the  sides  of  the  bladder.  This  fascia  is  continuous  throughout  the 
whole  of  the  above-mentioned  surface ;  but  for  convenience  of  de- 
scription is  considered  under  the  several  names  of  transversalis  fascia, 
iliac  fascia,  and  pelvic  fascia ;  the  two  former  meet  at  the  crest  of  the 
ilium  and  Poupart^s  ligament,  and  the  latter  is  confined  to  the  cavity 
of  the  true  pelvis. 

The  fascia  transversalis  (Fascia  Cooperi)f  is  a  cellulo-fibrous  lamella 
«hich  lines  the  inner  surface  of  the  transversalis  muscle.     It  is  thick 

id  dense  below,  near  the  lower  part  of  the  abdomen ;  but  becomes 

inner  as  it  ascends,  and  is  gradually  lost  in  the  subserous  cellular 

'  For  an  excellent  description  of  this  fascia,  see  Sir  Astley  Cooper's  work  on 
•■  "Anatomy  of  the  Thjrmus  Gland." 

'  Sir  Astley  Cooper  fiirst  described  this  fascia  in  its  important  relation  to 
linalhenua. 
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tissue.  It  is  attached  inferiorly  to  the  reflected  margin  of  Poupart^s 
ligament  and  to  the  crest  of  the  ilimn ;  internally,  to  the  border  of  the 
rectus  muscle ;  and,  at  the  inner  third  of  the  femoral  arch,  is  continued 
beneath  Poupart^s  ligament,  and  forms  the  anterior  s^iment  of  the 
crural  canal,  or  sheath  of  the  femoral  vessels. 

The  internal  abdominal  ring  is  situated  in  this  fiucia,  at  about  mid- 
way between  the  spine  of  the  os  pubis  and  the  anterior  superior  spine 
of  the  ilium,  and  half  an  inch  above  Poupart*8  ligament ;  it  is  bounded 
upon  its  inner  side  by  a  well-marked  &lciform  border,  but  is  ill  defined 
around  its  outer  mai|[in.  From  the  circumference  of  this  ring  is  given 
off  an  infimdibilifonn  process,  which  surrounds  the  testicle  utd  sper- 
matic cord,  constituting  the  fascia  propria  of  the  latter,  and  forms  the 
first  investment  to  the  sac  of  oblique  inguinal  hernia.  It  is  the 
strength  of  this  fascia,  in  the  interval  between  the  tendon  of  the  rectus 
and  the  internal  abdominal  ring,  that  defends  this  portion  of  the  pari- 
etes  from  the  frequent  occurrence  of  direct  inguinal  hernia. 

INGUINAL   HBRNIA. 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct 
In 'Oblique  inguinal  hernia  the  intestine  escapes  firom  the  cavity 
of  the  abdomen  into  the  spermatic  canal,  through  the  intemal  abdo- 
mincU  ring,  pressing  before  it  a  pouch  of  peritoneum  which  constitutes 
the  hernial  sac,  and  distending  the  infundibiliform  process  of  the  trans- 
versalis  fistscia.  After  emerging  through  the  internal  abdominal  ring, 
it  passes  ^rs^  beneath  the  lower  and  arched  border  of  the  transversalis 
muscle ;  then  beneath  the  lower  border  of  the  intemal  oblique  muscle ; 
aiidfinaUif  through  the  external  abdominal  ring  in  the  aponeurosis  of 
the  external  oblique.  From  the  transversalis  muscle  it  receives  no  in- 
vestment; while  passing  beneath  the  lower  border  of  the  intemal 
oblique  it  obtains  the  cremaster  muscle;  and,  upon  escaping  at  the 
external  abdominal  ring,  receives  the  intercolumnar  &scia.  So  that  the 
coverings  of  an  oblique  inguinal  hernia,  after  it  has  emerged  through 
the  external  abdominal  ring,  are,  from  the  surface  to  the  intestine,  the 

Integument, 

Superficial  fascia, 

Intercolumnar  fascia, 

Cremaster  muscle, 

Transversalis,  or  infundibiliform  fiiscia. 

Peritoneal  sac. 

The  spermatic  canal,  which,  in  the  normal  condition  of  the  abdomi- 
nal parietes  serves  for  the  passage  of  the  spermatic  cord  in  the  nude, 
and  the  round  ligament  with  its  vessels  in  the  female,  is  about  one 
inch  and  a  half  in  length.  It  is  bounded  in  front  by  the  aponeurosis 
of  the  external  oblique  muscle ;  behind  by  the  transversalis  fascia,  and 
the  conjoined  tendon  of  the  intemal  oblique  and  transversalis  muscle ; 
above  by  the  arched  borders  of  the  intemal  oblique  and  transversalis ; 
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hdow  by  the  grooTed  border  of  Poupart^s  ligament ;  and  at  each  ez- 
tiemity  by  one  of  the  abdominal  rings,  the  internal  ring  at  the  inner 
termination,  the  external  ring  at  the  outer  extremity.  These  relations 
may  be  more  distinctly  illastrated  by  the  foUoMong  plan — 

Aboffe. 

Lower  borders  of  internal  obUque 
and  transversalis  muscle. 
In  Front,  Behind, 

Transversalis  fascia. 
Conjoined  tendon  of 
internal  oblique  and 
transversalis. 


Aponeurosis  of 
exteinal  oblique. 


Sx>ennatic  cazud. 


Below, 

Grooved  border  of 
Poupart's  ligament. 

There  are  three  varieties  of  oblique  inguinal  hernia : — common,  con- 
genitaly  and  encysted. 

Common  oblique  hernia  is  that  which  has  been  described  above. 

Congenital  hernia  results  from  the  nonclosure  of  the  pouch  of  peri- 
toneum carried  downwards  into  the  scrotum  by  the  testicle,  during 
its  descent  in  the  foetus. 

The  intestine  at  some  period  of  life  is  forced  into  this  canal,  and  de- 
scends through  it  into  the  tunica  vaginalis  where  it  lies  in  contact  with 
the  testicle ;  so  that  congenital  hernia  has  no  proper  sac,  but  is  con- 
tained within  the  tunica  vaginalis.  The  other  coverings  are  the  same 
as  those  of  common  inguinal  hernia. 

Encysted  hernia  (hernia  infantilis,  of  Hey)  is  that  form  of  protrusion 
in  which  the  pouch  of  peritoneum  forming  the  tunica  vaginalis,  being 
only  partially  closed,  %nd  remaining  open  externally  to  the  abdomen, 
admits  of  the  hernia  passing  into  the  scrotum,  behind  the  tunica  vagi- 
nalis. So  that  the  surgeon  in  operating  upon  this  variety,  requires 
to  divide  three  layers  of  serous  membrane ;  the  first  and  second  layers 
being  &ose  of  the  tunica  vaginalis ;  and  the  third  the  true  sac  of  the 
hernia. 

Direct  inguinal  hernia  has  received  its  name  from  passing  di- 
rectly through  the  external  abdominal  nng,  and  forcing  before  it  the 
opposing  parietes.  This  portion  of  the  wall  of  the  abdomen  is 
strengthened  by  the  conjoined  tendon  of  the  internal  oblique  and 
tnmsversalis  muscle,  which  is  pressed  before  the  hernia,  and  forms  one 
of  its  investments.    Its  coverings  are,  the 

Integument, 
Superficial  &8cia, 
Intercolumnar  &8cia, 
Conjoined  tendon, 
Transversalis  fascia. 
Peritoneal  sac. 
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Direct  ifigrnitinl  hernia  differs  firom  oblique  in  never  attaining  the 
same  bulk,  in  contequence  of  the  resisting  nature  of  the  conjoined 
tendon  of  the  internal  obtiqne  and  transrersalis  and  of  the  tranavenaJiB 
£Eucia;  in  its  direction,  having  a  tendency  to  protrode  firom  the 
middle  line  rather  than  towards  it.  Thirdly,  in  making  for  itself  a 
new  passage  through  the  abdominal  parietes,  instead  of  following  a 
natural  channel ;  and  fourthly,  in  the  relation  of  the  neck  of  its  sac 
to  the  epigastric  artery;  that  vessel  lying  to  the  outer  side  of  the 
opening  of  the  sac  of  direct  hernia,  and  to  the  inner  side  of  that  of 
oblique  hernia. 

All  the  forms  of  inguinal  hernia  are  designated  sorotaly  when  they 
have  descended  into  that  cavity. 

The  Fascia  iliaca  is  the  aponeurotic  investment  of  the  psoas  and 
iliacus  muscles ;  and,  like  the  fascia  transversalis,  is  thick  below,  and 
becomes  gradually  thinner  as  it  ascends.  It  is  attached  superiorly  along 
the  edge  of  the  psoas,  to  the  anterior  lamella  of  the  aponeurosis  of  the 
transversalis  muscle,  to  the  ligamentum  arcuatum  internum,  and  to  the 
bodies  of  the  lumbar  vertebrae,  leaving  arches  corresponding  with  the 
constricted  portions  of  the  vertebrae  for  the  passage  of  the  lumbar 
vessels.  Lower  down  it  passes  beneath  the  external  iliac  vessels,  and 
is  attached  along  the  margin  of  the  true  pelvis ;  externally,  it  is  con- 
nected to  the  crest  of  the  Uium ;  and,  inferiorly,  to  the  outer  two-thirds 
of  Poupart^s  ligament,  where  it  is  continuous  with  the  fascia  trans- 
versalis. Passing  beneath  Poupart^s  ligament,  it  surrounds  the  psoas 
and  iliacus  muscles  to  their  termination,  and  beneath  the  inner  third 
of  the  femoral  arch  forms  the  posterior  segment  of  the  sheath  of  the 
femoral  vessels. 

The  Fascia  pblvica  is  attached  to  the  inner  sur&ce  of  the  os  pubis 
and  along  the  margin  of  the  brim  of  the  pelvis,  where  it  is  continuous 
with  the  iliac  fascia.  From  this  extensive  origin  it  descends  into  the 
pelvis,  and  divides  into  two  layers,  the  pelvic  and  obturator. 

The  pelvic  loafer  or  fascia,  when  traced  from  the  internal  surface  of 
the  OS  pubis  near  the  symphysis,  is  seen  to  be  reflected  inwards  to 
the  neck  of  the  bladder,  so  as  to  form  the  anterior  vesical  ligaments. 
Traced  backvrards,  it  passes  between  the  sacral  plexus  of  nerves  and 
the  internal  iliac  vessels,  and  is  attached  to  the  anterior  surface  of  the 
sacrum ;  and  followed  £h>m  the  sides  of  the  pelvis,  it  descends  to  the 
base  of  the  bladder  and  divides  into  three  layers,  one  ascending^  is  re- 
flected upon  the  side  of  that  viscus,  encloses  the  vesical  plexus  of  veins, 
and  forms  the  lateral  ligaments  of  the  bladder.  A  middle  layer  passes 
inwards  between  the  base  of  the  bladder  and  the  upper  sur&ce  of  the 
rectum,  and  was  named  by  Mr.  Tyrrell  the  recto-vesieal  fascia;  and  an 
inferior  layer  passes  behind  the  rectum,  and,  with  the  layer  of  the 
opposite  side,  completely  invests  that  intestine. 

The  obturator  fascia  passes  directly  downwards  from  the  splitting 
of  the  layers  of  the  pelvic  fascia,  and  covers  in  the  obtnrator  intemus 
muscle  and  the  internal  pudic  vessels  and  nerve ;  it  is  attached  to  the 
ramus  of  the  os  pubis  and  ischium  in  front,  and  below  to  the  falciform 


margin  of  the  great  sacro-iechiatic  ligamenL  Lying  between  theM 
two  layen  of  fiucia  is  Che  le^-atD^  ani  muscle,  wlikfa  ariscB  from  their 
angle  of  separation.  The  levator  ani  ia  wyecei  in  inferinily  bj  a 
third  layer  of  bicia,  nhich  is  giien  aH  by  the  obturatbr  fascia,  and  ii 
cantinTied  downwards  upon  the  inferior  surface  of  the  muscle  to  the 
ertpemity  of  the  rectum,  where  it  is  lost.  This  layer  may  be  named 
from  ila  position  and  inferior  attachnient  the  asat/iada. 

PiRiNKiL  FASCia. — In  the  perineum  there  are  two  fasciee  irfmnch 
importance,  the  saperficial  and  deep  perineal  fascia. 

The  ttgierfidal  perineai  fataa  i>  a  thin  aponeurotic  layer,  which 
coTcn  in  the  mnacles  of  iao  genital  portion  of  the  perineum  and  the 
root  of  the  penis.  It  is  firmly  attached  at  each  side  to  the  ramat  of 
the  ca  pubis  and  ischium;  posleriocly  it  is  reflected  backwards  beneath 
the  transverai  perinei  muscles  to  become  connected  with  the  deep 
perineal  bscia  \  while  anteriorly  it  ia  continuous  with  the  dartos  of 
the  (crotum. 

The  iap  ferinml  faaaa  {Camper's  ligament,  triangular  ligament) 

*  A  tnnnene  KctioD  of  the  pelviB,  ihewiDg  the  distribution  of  the  peMc 
b«u.    1.  The  blkdder,    1.  The  tesicula  Kminslu  of  one  aide  diiidcd  sctou. 
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U  Btaued  behind  the  nmt  of  the  penii,  and  ii  fiiml;  itretched  aaott 
belweoD  the  nmna  of  the  oi  pobit  and  iKhiiun  of  each  eide, »  sa  to  coD- 
■lilute  a  itrong  leptum  of  defence  to  the  outlet  of  the  kItu.  At  its 
inferior  border  it  dividea  into  two  lafer*,  one  of  whidi  i>  condnned 
fbrwardi,  uid  it  continDOU  with  the  mperfieial  periaeal  bscia ;  trhile 
the  other  is  prolonged  backnnli  to  the  nctuio,  and,  joining  with  the 
anal  bsck,  auiila  in  nippaiting  the  eitremity  of  that  intenine.  The 
deep  perineal  bscia  ii  compoaed  of  two  bjen.  which  U«  uparated 
from  each  other  by  aeTcnl  important  part*,  and  tnTsned  bj  the  mem- 
bisnoua  portion  of  the  urelhrL  The  anterior  layer  ii  nearij  plane  in 
it!  direction,  and  sends  a  sheath  forwards  aronnd  the  anterior  tennins' 
tion  of  the  membranous  urethra  to  be  attached  to  the  posterior  part  of 
the  bulb.    The  posterior  lajer  i>  oblique  and  sends  a  fimnel-ahiqied 


process  backward*,  which  invest*  the  commencement  of  the  mem- 
branODB  urethra  and  the  prostate  gland.  The  inferior  segment  of  this 
funnel-ihaped    process   is  continned  backward  beneath  the   prostate 

*  The  pubic  arch  with  the  sttubmenti  of  the  perintsl  fudn,  1,  1,  1.  Tbt 
tuperOdsj  periaesl  fascis  divided  by  H  A  shaped  mdsion  into  three  fl^ ;  the 
lateral  flapa  are  tuned  over  the  raraua  of  the  «  putni  and  iachiujn  at  esfh  aide, 
ID  wbieh  thtr  m  tLnalj  atlachnl ;  the  poHerior  Hup  it  cootinuQui  with  the 
deep  periaeal  fucia,    I.  The  deep  perineal  faacia.     a.  The  openii^  lor  the 

le  deep  penaeal  ttaax^  cor- 
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ghnd  and  the  naicalie  Bemiiulei,  and  i>  continaaiu  with  tliB  recto- 
Tcoical  faida  of  TTirell,  which  u  sttoched  poauriorl;  to  the  recto- 
venal  fold  of  peritoneum,  and  lerrea  the  imponant  office  of  retaliuDg 
that  daplitature  in  iti  proper  BiinatioD. 

Between  the  two  byen  of  the  deep  peiiooal  bacia  are  titaated 
therefaie,  the  whole  eileot  of  the  membnnoiu  portioii  of  the  urethia. 


■  A  side  view  of  the  viKvrft  of  the  pclvu.  thewing  tiir  diitribution  of  Che  ne, 
rinal  Mid  pelvic  fuciie,  1.  The  •jniphraij  puU>.  !,  The  bkdder.  9.  The 
recto-TeuCBj  fold  of  peritoDnup,  pauing  trom  the  anterior  vur&ce  of  the  Kctiun 

bUdder  it  ii  rdkcted  upon  the  abdomiDBl  puietea,  4  llip  ureter,  i-  The 
VH*  defertna  croHiag  the  diiee^n  of  the  ureter,  fi.  The  ve ticulA  Bemiiulig  of 
the  no^t  nde.  7p  7'  l^e  pttMtate  glimd  divided  bv  a  len^tudinat  acetiini. 
S,  B-  Tbe  KCtioD  o€  a  riof  of  elaadc  liuue  ennrclinc^  Uie  prostatic  portion  of  the 
unthimat  iu  eommeneement-  p.  The  proatatic  portioo  of  the  uiethnt,  10. 
Tlte  inembnaoiu  portJOD^  eneloied  by  the  compreaAor  umhtie  muule.    Jl. 

>T  Hgament*  of  the  bladder  formed  br  the  refleetion  of  the  pelvic  it 


Che  pelvic  iHada  at  ^e  point  where  jt  ■■  reflected  upoD  the  rectum,  u.  An  m- 
terval  between  the  pelvic  faici^  and  deep  perineal  foa«a,  occupied  bv  a  plexoi 
ofveina.  IS.  The  deep  perineal  fiada;  itatwo  laTcr*.  lH-  Cowper**  gland  of 
the  Tight  nde  aitviated  between  the  two  lavera  below  the  membniioui  pratioa  of 
^he  uiethrL  17-  The  lupetfldal  perineal  ftada  aacendiog  In  front  of  the  root 
i  the  pctiia  to  become  concinuoua  with  the  dartoa  of  the  Bcrotum  (la)-  19. 
The  laver  of  the  deep  fucia  which  ia  prolonged  to  the  rectum.  M.  The  lower 
>art  of  the  levator  ani;  iti  ftbret  are  eoneealed  hj  tlie  anal  fuda.  31.  The 
□ICnor  legmenl  of  the  fuonel-aheped  proceflfl  given  off  from  the  poaterior 
ijer  of  the  deep  petliieal  fatcia.  which  ia  conimuoua  with  the  reeto-veaical 
uci*ofT7mU.   The  attachmcDt  of  thla  btcia  to  the  recto-voical  fidd  of  peii- 
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the  comprettor  urethrsB  mnacle,  Cowper^s  glands,  the  internal  pudic 
and  balbons  arteries,  and  a  plexus  of  veins.  Mr.  Tyrrell  considerB 
the  anterior  lamella  alone  as  the  deep  perineal  fiucia,  and  the  posterior 
lamella  as  a  distinct  layer  of  fiucia  covering  in  a  considezable  plexus 
of  veins. 


PASCLfi  OF  THS  UPPER   EXTREMITY. 

The  superficial  fascia  of  the  upper  extremity  contains  between 
its  layers  the  superficial  veins  and  lymphatics,  and  the  superficial 
nerves. 

The  de^D  fascia  is  thin  over  the  deltoid  and  pectoralis  major 
muscles,  and  in  the  axillary  space,  but  thick  upon  the  dorsum  of  the 
scapula,  where  it  binds  down  the  infra-spinatus  muscle.  It  is  attach- 
ed to  the  clavicle,  acromion  process,  and  spine  of  the  scapula.  In  the 
upper  arm  it  is  somewhat  stronger,  and  is  inserted  into  the  condyloid 
rid^s,  forming  the  intermuscular  septa.  In  the  fore-arm  it  is  very 
strong,  and  at  the  bend  of  the  elbow  its  thickness  is  augmented  by  a 
broad  band,  which  is  given  off  from  the  inner  side  of  the  tendon  of 
the  biceps.  It  is  firmly  attached  to  the  olecranon  process,  to  the  ulna, 
and  to  the  prominent  points  about  the  wrist  Upon  the  front  of  the 
wrist  it  is  continuous  with  the  anterior  annular  ligament,  which  is 
considered  by  some  anatomists  to  be  formed  by  the  deep  fascia,  but 
which  I  am  more  disposed  to  regard  as  a  ligament  of  the  wrist  On 
the  posterior  aspect  of  this  joint  it  forms  a  strong  transverse  band,  the 
posterior  anntUar  ligament^  beneath  which  the  tendons  of  the  extensor 
muscles  pass,  in  distinct  sheaths.  The  attachments  of  the  posterior 
annular  ligament  are,  the  radius  on  one  side,  and  the  ulna  and  pisiform 
bone  on  the  opposite  side  of  the  joint 

The  tendons,  as  they  pass  beneath  the  annular  ligaments,  are  sur- 
rounded by  synovial  bursse*  The  dorsum  of  the  hand  is  invested  by 
a  thin  &8cia,  which  is  continuous  with  the  posterior  annular  liga- 
ment 

The  palmar  fascia  is  divided  into  three  portions.  A  central  portion, 
which  occupies  the  middle  of  the  palm,  and  two  lateral  portions,  which 
spread  out  over  the  sides  of  the  hand,  and  are  continuous  with  the 
dorsal  fascia.  The  central  portion  is  strong  and  tendinous :  it  is 
narrow  at  the  wrist,  where  it  is  attached  to  the  annular  ligament,  and 
broad  over  the  heads  of  the  metacarpal  bones,  where  it  divides  into 
eight  slips,  which  are  inserted  into  the  sides  of  the  base  of  the  first 
phalanx  of  each  finger.  The  fascia  is  strengthened  at  its  point  of 
division  into  slips  by  strong  fasciculi  of  transverse  fibres,  and  the 
arched  interval  left  between  the  slips  gives  passage  to  the  tendons  of  the 
flexor  muscles.  The  arches  between  the  fingers  transmit  the  digital 
vessels  and  nerves,  and  lumbricales  muscles. 
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The  super/leial  fascia  contains  between  its  two  layers  the  super- 
ficial vessels  and  nerves  of  the  lower  extremity.  At  the  groin  these 
two  layers  are  separated  from  each  other  by  the  superficial  lymphatic 
glands,  and  the  deep  layer  is  attached  to  Poupart^s  ligament,  while 
the  superficial  layer  is  continuous  with  the  superficial  fitscia  of  the 
abdomen. 

The  deep  fcada  of  the  thigh  is  named,  from  its  g^at  extent,  the 
fascia  lata ;  it  is  thick  and  strong  upon  the  outer  side  of  the  limb, 
and  thinner  upon  its  inner  and  posterior  side.  That  portion  of  fascia 
which  invests  the  gluteus  maximus  is  very  thin,  but  that  which  covers 
in  the  gluteus  medius  is  excessively  thick,  and  gives  origin,  by  its 
inner  sur&ce,  to  the  superficial  fibres  of  that  musde.  The  &8cia  lata 
is  attached  superiorly  to  Poupart^s  ligament,  the  crest  of  the  ilium, 
sacrum,  coccyx,  tuberosity  of  the  ischium,  ramus  of  the  ischium  and 
pubes,  and  body  of  the  pubes ;  in  the  thigh  it  is  inserted  into  the  linea 
aspera,  and  around  the  knee  is  connected  with  the  prominent  points  of 
that  joint.  It  possesses  also  two  muscular  attachments,  by  means 
of  the  tensor  vaginae  femoris,  which  is  inserted  between  its  two  layers 
on  the  outer  side,  and  the  gluteus  maximus,  which  is  attached)  to  it 
behind. 

In  addition  to  the  smaller  openings  in  the  hscia  lata  which  transmit 
the  small  cutaneous  vessels  and  nerves,  there  exists  at  the  upper  and 
inner  extremity  of  the  thigh  an  oblique  foramen,  which  gives  passage 
to  the  superficml  lymphatic  vessels,  and  the  lai^e  subcutaneous  vein  of 
the  lower  extremity,  the  internal  saphenous  vein,  and  is  thence  named 
the  saphenous  opening.  The  existence  of  this  opening  has  given  rise 
to  the  division  of  the  upper  part  of  the  &scia  lata  into  two  portions, 
an  iliac  portion  and  a  pubic  portion. 

The  Uiae  portion  .is  situated  upon  the  iliac  side  of  the  opening.  It 
is  attached  to  the  crest  of  the  ilium,  and  along  Poupert^s  ligament  to 
the  spine  of  the  os  pubis,  whence  it  is  reflected  downwards  and  outwards 
in  an  arched  direction,  and  forms  a  &lcifonn  border,  which  constitutes 
the  outer  boundary  of  the  saphenous  opening.  The  edge  of  this 
border  immediately  overlies,  and  is  reflected  upon,  the  sheath  of  the 
femoral  vessels,  and  the  lower  extremity  of  the  curve  is  continuous 
with  the  pubic  portion. 

The  pubio  portion^  occupying  the  pubic  side  of  the  saphenous 
opening,  is  attached  to  the  spine  of  the  os  pubis  and  pectineal  line ; 
and,  passing  outwards  behind  the  sheath  of  the  femoral  vessels, 
divides  into  two  layers;  the  anterior  layer  is  continuous  with  that 
portion  of  the  iliac  fescia  which  forms  the  sheath  of  the  iliacus  and 
psoas  muscles,  and  the  posterior  layer  is  lost  upon  the  capsule  of  the 
hip-joint. 

The  interval  between  the  fsdciform  border  of  the  iliac  portion  and 
the  opposite  surface  of  the  pubic  portion  is  closed  by  a  fibrous  layer, 
which  is  pierced  by  numerous  openings  for  the  passage  of  lymphatic 


Teuelt,  and  is  tbeoce  DBmed  crSyriform  fataa.  The  nibrifbnn  fiuda 
a  connected  with  the  shealh  of  tbe  femoml  TSHcIa,  and  fornu  one  of 
the  coveringa  of  femoTal  hernia.  When  tlie  iliac  partian  of  tbe  &scia 
lata  i>  renuved  froia  ila  Bttachment  to  Pourpait's  ligamenl  sod  is 
turned  uide,  the  sheath  of  the  femoral  Tcssels  (the  femoral  or  crural 
carud)  is  brought  into  view;  and  if  Ponpart's  ligEmeat  b«  carefoUy 
divided,  the  aheath  may  be  isolated,  and  its  conlinnatiDn  with  Che 
tiansvenalis  and  iliac  &sda  cleaily  demonBtiated.  In  this  Tiev  (he 
ahealh  of  the  femoral  lessels  la  an  infnndibili&im  cmtinnaUon  of  the 
abdominal  btas,  closel;  adherent  to  the  lesaels  a  little  way  down 
the  thigh,  but  much  larger  than  the  leasela  it  contams  at  Ponpart*! 
ligament  If  the  sheath  be  opened,  the  anary  and  lein  will  be  found 
lying  sido  by  side,  and  occupying  the  outer  Iwo'lbirds  of  the  aheath, 
leariog  an  iafundibilifarm  interval  between  the  Tein  and  the  inner 

•  k  KcHoo  of  the  itnicturw  which  pan  beneath  the  fonDnl  tnh.  1.  Pou- 
pajt'fl  li^uumt.  V,  V.  Thr  ihac  portion  Qf  Ihc  favoa  IbU.  attached  along  the 
Diargin  of  tlic  cnat  of  the  ilium»  and  alon^  PaupBit's  Li^uenl,  aa  tu  ai  the 

3  vitb  the  iliac  portion,  and  puung  outwajda  behind  tJie  abcatb  of  tbe  femon] 


»ilhln  Uie  fianoral  ih»tb.  la.  The  ftinor^Yein.  M.  The  fcmotil  arteifi 
the  l«o  leueli  and  tlia  ring  are  auiTounded  by  the  femorsl  iheath,  and  tluD 
■epU  are  tent  baHMen  the  anterior  and  poaterior  wall  of  tbe  ibaCh,  dividing 
the  aiteiT  &OIB  the  wdn,  and  the  vno  from  the  femond  rit^r. 
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wall  of  the  sheath.  The  superior  opening  of  this  space  is  named  the 
famoral  ring ;  it  is  bounded  in  front  by  Poapart^s  ligament,  behind 
by  the  os  pubis,  internally  by  6imbemat*8  ligament,  and  externally 
by  the  femoral  vein.  The  interval  itself  serves  for  the  passage  of  the 
superficial  lymphatic  vessels  from  the  saphenous  opening  to  a  lymphatic 
gland,  which  generally  occupies  the  femoral  ring;  and  from  thence 
they  proceed  into  the  current  of  the  deep  lymphatics.  The  femoral 
ring  is  closed  merely  by  a  thin  layer  of  subserous  areolar  tissue,* 
which  retains  the  lymphatic  gland  in  its  position  and  is  named 
septum  crureile ;  and  by  the  peritoneum.  It  follows  from  this  descrip- 
tion, that  the  femoral  ring  must  be  a  weak  point  in  the  parietes  of 
the  abdomen,  particularly  in  the  female,  where  the  femoral  arch,  or 
space  included  between  Poupart^s  ligament  and  the  border  of  the 
pelvis,  is  larger  than  in  the  male,  while  the  structures  which  pass 
through  it  are  smaller.  It  happens  consequently,  that,  if  violent  or 
continued  pressure  be  made  upon  the  abdominal  viscera,  a  portion  of 
intestine  may  be  forced  through  the  femoral  ring  into  the  infundibuli- 
form  space  in  the  sheath  of  the  femoral  vessels,  carrying  before  it  the 
peritoneum  and  the  septum  crurale, — this  constitutes  ^Mora/  hernia. 
If  the  causes  which  give  rise  to  the  formation  of  this  hernia  continue, 
the  intestine,  unable  to  extend  further  down  the  sheath,  from  the  close 
connection  of  the  latter  with  the  vessels,  will  in  the  next  place  be 
forced  forwards  through  the  saphenous  opening  in  the  fetscia  lata,  car- 
rying before  it  two  additional  coverings,  the  sheath  of  the  vessels,,  or 
fascia  propria,  and  the  cribriform  fascia;  and  then  curving  upwards 
over  Poupart^s  ligament,  the  hernia  will  become  placed  beneath  the 
superficial  fiEuacia  and  integument. 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  first 
dovmwards,  then,  forwards,  and  then  upwards ;  and  in  endeavouring 
to  reduce  it,  the  application  of  the  taxis  must  have  reference  to  this' 
course,  and  be  directed  in  precisely  the  reverse  order.    The  coverings 
of  femoral  hernia  are  the 

Integument, 
Superficial  fascia. 
Cribriform  fescia. 
Fascia  propria, 
Septimi  crurale. 
Peritoneal  sac. 

The  Fascia  of  the  leg  is  strong  in  the  anterior  tibial  region,  and 
gives  origin  by  its  inner  surface  to  the  upper  part  of  the  tibialis  anti- 
CQs,  and  extensor  longus  digitorum  muscles. 

It  is  firmly  attached  to  the  tibia  and  fibula  at  each  side,  and 
becomes  thickened  inferiorly  into  a  narrow  band,  the  anterior  annular 

*  This  areolar  tissue  is  sometimes  very  considerably  thickened  by  a  deposit 
(^  £at  within  its  areolse,  and  forms  a  thick  stratum  over  the  hernial  sac. 

u 
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Immemtf  bencAtb  which  the  tendons  of  the  extensor  mmclefl  pats  into 
the  donom  of  the  foot,  in  distinct  sheaths  lined  by  synovial  hnrss. 
UjMMi  the  oater  side  it  fonns  a  distinct  sheath  which  envelopes  the 
peronei  muscles,  and  ties  them  to  the  fibda.  The  anterior  annular 
ligament  is  attached  by  one  extremity  to  the  outer  side  of  the  os  calcis, 
and  divides  in  front  of  the  joint  into  two  bands ;  one  of  which  is  in- 
serted into  the  inner  malleolos,  while  the  other  spreads  over  the  inner 
side  of  the  foot,  and  becomes  oontinaons  with  the  internal  portion  of 
the  plantar  &scia. 

The  fatda  of  ike  donum  t/  ike  foot  is  a  thin  layer  given  off  firom 
the  lower  border  of  the  anterior  annnlar  ligament ;  it  is  continuous  at 
each  side  with  the  lateral  portions  of  the  plantar  fescia. 

The  foada  of  tie  pogierior  pari  af  ikeltg'n  much  thinner  than  the 
anterior,  and  consists  of  two  layers,  superficial  and  deep.  The  tuper- 
Jiekd  layer  is  continuous  with  the  posterior  fiiscia  of  the  thigh,  and  is 
increased  in  thickness  upon  the  outer  side  of  the  leg  by  an  expansion 
derived  from  the  tendon  of  the  biceps ;  it  terminates  inferiorly  in  the 
external  and  internal  annnlar  ligaments.  The  de^  layer  is  stretched 
across  between  the  tibia  and  fibtda,  and  forms  the  tHtermuacuUtr  fouda 
between  the  superficial  and  deep  layer  of  muscles.  It  covers  in 
superiorly  the  popliteus  muade,  receiving  a  tendinous  expansion  from 
the  semi-membranosus  muade,  and  is  attached  to  the  oUique  line  of 
the  tibia. 

The  internal  anwtdan  ligament  is  a  strong  fibrous  band  attached 
above  to  the  internal  malleolus,  and  below  to  the  side  of  the  inner 
tuberosity  of  the  os  calcis.  It  is  continuous  above  with  the  posterior 
£Eucia  of  the  leg,  and  below  with  the  plantar  fiEMcia,  forming  sheaths 
for  the  passage  of  the  flexor  tendons  and  vessels,  into  the  sole  of  tiie 
foot. 

The  external  annular  ligament^  shorter  than  the  internal,  extends 
from  the  extremity  of  the  outer  malleolus  to  the  side  of  the  os  calcis, 
and  serves  to  bind  down  the  tendons  of  the  peronei  muscles  in  their 
passage  beneath  the  external  ankle. 

The  Plantar  fascia  consists  of  three  portions,  a  middle  and  two 
lateral. 

The  middle  portion  is  thick  and  dense,  and  is  composed  of  strong 
aponeurotic  fibres,  closely  interwoven  with  each  other.  It  is^attached 
posteriorly  to  the  inner  tuberosity  of  the  os  calcis,  and  terminates 
under  the  heads  of  the  metatarsal  bones  in  five  fsisciculi.  Each  of 
these  fiEisciculi  divides  into  two  slips,  which  are 'inserted  one  on  each  side 
into  the  bases  of  the  first  phalanges  of  the  to<»,  leaving  an  interval  be- 
tween them  for  the  passage  of  the  flexor  tendons.  The  point  of 
division  of  this  fascia  into  fisisciculi  and  slips,  is  strengthened  by  trans- 
verse bands,  which  preserve  the  solidity  of  the  fascia  at  its  broadest 
part.  The  intervals  between  the  toes  give  passage  to  the  digital 
arteries  and  nerves  and  the  lumbricales  muscles. 

The  lateral  portions  are  thin,  and  cover  the  sides  of  the  sole  of  the 
foot ;  they  are  continuous  behind  with  the  internal  and  external  an- 
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nular  ligaments ;  on  the  inner  side  with  the  middle  portion,  and  exter- 
nally with  the  dorsal  fescia. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to  the 
soft  parts  situated  in  the  sole  of  the  foot,  these  three  portions  of  £aAcia 
send  processes  inwards,  which  form  sheaths  for  the  different  muscles. 
A  strong  septum  is  given  off  from  each  side  of  the  middle  portion  of 
the  plantar  fascia,  which  is  attached  to  the  tarsal  bones,  and  divides 
the  muscles  into  three  groups,  a  middle  and  two  lateral ;  and  trans- 
verse septa  are  stretched  between  these  to  separate  the  layers.  The 
superficial  layer  of  muscles  derive  a  part  of  their  origin  from  the  plan- 
tar &8cia. 
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CHAPTER  V. 

ON  THE  ARTERIES. 

Thb  arteries  are  the  cylindrical  tubes  which  conyey  the  blood  firom 
the  ventricles  of  the  heart  to  every  part  of  the  body.  They  are  dense 
in  stnicture,  and  preserve  for  the  most  part  the  cylindrical  form  when 
emptied  of  their  blood,  which  is  their  condition  after  death  :  hence 
they  were  considered  by  the  ancients  as  the  vessels  for  the  transmis- 
sion of  the  vital  spirits,*  and  were  therefore  named  arteries  (ai}^  rn^cTv, 
to  contain  air). 

The  artery  proceeding  from  the  left  ventricle  of  the  heart  contains 
the  pure  or  arterial  blood,  which  is  distributed  throughout  the  entire 
system,  and  constitutes  with  its  returning  veins  the  greater  or 
systemic  dradaiion.  That  which  emanates  from  the  right  ventricle, 
conveys  the  impure  blood  to  the  lungs  ;  and  with  its  corresponding 
veins  establishes  the  lesser  or  pulmonary  circulation. 

The  whole  of  the  arteries  of  the  systemic  circulation  proceed  from 
a  single  trunk,  named  the  aoria^  from  which  they  are  given  off  as 
branches,  and  divide  and  subdivide  to  their  ultimate  ramifications, 
constituting  the  great  arterial  tree  which  pervades  by  its  minute  sub- 
divisions every  part  of  the  animal  frame.  The  mode  in  which  the 
division  into  branches  takes  place  is  deserving  of  remark.  From  the 
aorta  the  branches,  for  the  most  part,  pass  off  at  right  angles,  as  if  for 
the  purpose  of  checking  the  impetus  with  which  the  blood  would 
otherwise  rush  along  their  cylinders  from  the  main  trunk  ;  but  in  the 
limbs  a  very  different  arrangement  is  adopted ;  the  branches  are  given 
off  from  the  principal  artery  at  an  acute  angle,  so  that  no  impediment 
may  be  offered  to  the  free  circulation  of  the  vital  fluid.  The  division 
of  arteries  is  usually  dichotomous,  as  of  the  aorta  into  the  two  com- 
mon iliacs,  common  carotid  into  the  external  and  internal,  &c ;  -but  in 
some  few  instances  a  short  trunk  divides  suddenly  into  several  branches 
which  proceed  in  different  directions  ;  this  mode  of  division  is  termed 
an  axisy  as  the  thyroid  and  coeliac  axis. 

In  the  division  of  an  artery  into  two  branches,'  it  is  observed  that 
the  combined  areae  of  the  two  branches  are  somewhat  greater  thsm 
that  of  the  single  trunk  ;  and  if  the  combined  arose  of  all  the  branches 
at  the  periphery  of  the  body  were  compared  with  that  of  the  aorta,  it 
would  be  seen  that  the  blood,  in  passing  from  the  aorta  into  the  nu- 
merous distributing  branches,  was  flowing  through  a  conical  tube,  of 

*  To  Galen  is  due  the  honour  of  having  discovered  that  arteries  contained 
blood,  and  not  air. 
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which  the  apex  might  he  represented  hy  the  aorta,  and  the  base  by 
the  surface  of  the  body.  The  advantage  of  this  important  principle  in 
£Eu;iIitating  the  circulation  is  sufficiently  obvious ;  for  the  increased 
channel  which  is  thus  provided  for  the  current  of  the  blood,  serves  to 
compensate  for  the  retarding  influence  of  friction,  resulting  from  the 
distance  of  the  heart  and  the  division  of  the  vessels. 

Commumoations  between  arteries  are  very  free  and  numerous,  and 
increase  in  frequency  with  the  diminution  in  the  size  of  the  branches ; 
so  that  through  the  medium  of  the  minute  ramifications,  the  entire 
body  may  be  considered  as  one  uninterrupted  circle  of  inosculations,  or 
amastomoses  {»fk  between,  n-ifut  mouth).  This  increase  in  the  fre- 
quency of  anastomosis  in  the  smaller  branches  is  a  provision  for  coun- 
teracting the  greater  liability  to  impediment  existing  in  them  than  in 
the  larger  branches.  Where  freedom  of  circulation  is  of  vital  import- 
ance, this  communication  of  the  arteries  is  very  remarkable,  as  in  the 
circle  of  Willis  in  the  cranium,  or  in  the  distribution  of  the  arteries  of 
the  heart.  It  is  also  strikingly  seen  in  situations  where  obstruction  is 
most  likely  to  occur,  as  in  the  distribution  to  the  alimentary  canal, 
around  joints,  or  in  the  hand  and  foot.  Upon  this  free  communication 
existing  everywhere  between  arterial  branches  is  founded  the  prin- 
ciple of  cure  in  the  b'gature  of  large  arteries ;  the  ramifications  of  the 
branches  given  off  from  the  artery  above  the  ligature  inosculate  with 
those  which  proceed  from  the  trunk  of  the  vessel  below  the  ligature  : 
these  anastomosing  branches  enlarge  and  constitute  a  coUcUercU  drcur 
latum,  in  which,  as  is  shewn  in  the  beautiful  preparations  made  by 
Sir  Astley  Cooper,  several  large  branches  perform  the  office  of  the 
single  obliterated  trunk.* 

The  arteries  do  not  terminate  directly  in  veins ;  but  in  an  inter- 
mediate system  of  vessels,  which,  from  their  minute  size  (about 
jifl>ftfl  of  an  inch  in  diameter),  are  termed  capillaries  (capillus,  a  hair). 
The  capillaries  constitute  a  microscopic  network,  which  is  distributed 
through  every  part  of  the  body,  so  as  to  render  it  impossible  to 
introduce  the  smallest  needle  point  beneath  the  skin  without  wound- 
ing several  of  these  fine  vessels.  It  is  through  the  medium  of  the 
capillaries,  that  all  the  phenomena  of  nutrition  and  secretion  are 
performed.  They  are  remarkable  for  their  uniformity  of  diameter, 
and  for  the  constant  divisions  and  communications  which  take  place 
between  them,  without  any  alteration  of  size.  They  inosculate  on 
one  hand  with  the  terminal  ramusculi  of  the  arteries  ;  and  on  the 
other  with  the  minute  radicles  of  the  veins. 

Arteries  are  composed  of  three  coats,  external,  middle,  and  internal. 
The  external  or  cellulo-Jibroiis  coat  is  firm  and  strong,  and  serves  at 
the  same  time  as  the  chief  means  of  resistance  of  the  vessel,  and  of 
connection  to  surrounding  parts.  It  consists  of  condensed  fibro-cellu- 
lar  tissue,  strengthened  by  an  interlacement  of  glistening  fibres  which 

*  I  have  a  preparation,  shewing  the  collateral  circulation  in  a  dog,  in  which  I 
tied  the  abdominal  aorta ;  the  animal  died  from  over-feeding  nearly  two  years 
after  the  operation. 
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are  partly  longitudiiud  and  partly  encircle  the  cylinder  of  the  tube 
in  an  oblique  direction.  Upon  the  saiface  the  cellalar  tissue  is  loose, 
to  permit  of  the  movements  of  the  artery  in  distention  and  contraction. 

The  middle  coat  is  that  upon  which  the  thickness  of  the  aiteacy 
depends  ;  it  is  yellowish  in  colour,  and  so  brittle  as  to  be  cut  through 
by  the  thread  in  the  ligature  of  a  vessel. 

The  vUemal  coat  is  a  thin  serous  membrane  which  lines  the  interior 
of  the  artery,  and  gives  it  the  smooth  polish  which  that  surface 
presents.  It  is  continuous  with  the  lining  membrane  of  the  heart,  and 
through  the  medium  of  the  capillaries  with  that  of  the  venous  system. 

In  intimate  structure  an  artery  is  more  complicated  than  the  above 
description  would  imply.  The  internal  coat,  for  example,  is  com- 
posed of  two  layers,  and  the  middle  of  three,  so  that  with  the  exter^ 
nal  coat  there  are  six  layers  entering  into  the  composition  of  an 
artery.  The  innermost  coat  is  a  tesselated  epithelium  analogous  to 
that  of  other  serous  membranes.  The  second  coat  from  within  is  a 
thin,  rigid  membrane,  pierced  with  a  number  of  round  or  oval-shaped 
holes,  and  supporting  a  thin  layer  of  flat,  longitudinal  fibres.  From 
these  characters  it  has  been  denominated  the  fenestrated  or  striated 
coat.  The  third  layer,  which  is  the  innermost  part  of  the  middle 
coat,  is  composed  of  flat,  longitudinal  fibres,  analf^us  to  those  of 
oiganic  muscle.  The  fourth  layer,  the  thickest  of  the  whole,  is  com- 
posed of  muscular  fibres  of  organic  life,  arranged  in  a  circular  direction 
around  the  vessel.  The  fifth,  or  outermost  part  of  the  middle  coat 
is  a  thin  layer  of  elastic  tissue ;  this  is  present  only  in  the  large 
arteries.     The  sixth  is  the  external  or  cellulo-fibrous  coat. 

The  arteries  in  their  distribution  through  the  body  are  included 
in  a  loose  cellular  investment  which  separates  them  from  the  surround- 
ing tissues,  and  is  called  a  sheath.  Around  the  principal  vessels  the 
sheath  is  an  important  structure  ;  it  is  composed  of  cellulo-fibrous 
tissue,  intermingled  with  tendinous  fibres,  and  is  continuous  with  the 
fiiscise  of  the  region  in  which  the  arteries  are  situated,  as  with  the 
thoracic  and  cervical  fasciae  in  the  neck,  transversalis  and  iliac  fiiscise, 
and  fascia  lata  in  the  thigh,  &c  The  sheath  of  the  arteries  contains 
also  their  accompanying  veins,  and  sometimes  a  nerve. 

The  coats  of  arteries  are  supplied  with  blood  like  other  oigans  of 
the  body,  and  the  vessels  which  are  distributed  to  them  are  named 
vasa  vasorum.  They  are  also  provided  with  nerves  ;  but  the  mode  of 
distribution  of  the  nerves  is  at  present  unknown. 

In  the  consideration  of  the  arteries,  we  shall  first  describe  the  aorta, 
and  the  branches  of  that  trunk,  with  their  subdivisions,  which  toge- 
ther constitute  the  efierent  portion  of  the  systemic  circulation  ;  and 
then  the  pulmonary  artery  as  the  efferent  trunk  of  the  pulmonary 
circulation. 
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A8CBNOINO  AORTA. 


AORTA. 


The  AORTA  arises  from  the  left  ventricle,  at  the  middle  of  the  root 
of  the  heart,  and  opposite  the  articulation  of  the  fourth  costal  cartilage 
with  the  sternum.  At  its  commencement  it  presents  three  dilatations, 
called  the  sinus  aortici,  which  correspond  with  the  three  semilunar 
valves.  It  ascends  at  first  to  the  right,  then  curves  hackwards  and 
to  the  left,  and  descends  on  the  left  side  of  the  vertebial  column  to 
the  fourth  lumbar  vertebra.  Hence  it  is  divided  into— ascending  — 
arch — and  descending  aorta. 

Relations, — The  ascending  aorta  has  in  relation  with  ii^  in  fronts 
the  trunk  of  the  pulmonary  artery,  thoracic  fascia,  and  pericardium ; 
behind^  the  right  pulmonary  veins  and  artery ;  to  the  right  side^  the 
right  auricle  and  superior  cava ;  and  to  the  lefi,  the  left  auricle  and 
the  trunk  of  the  pulmonary  artery. 


Plan  of  the  Relations  of  the  Ascending  Aorta. 

In  Front. 

Pericardium, 
Thoracic  fascia, 
Pulmonary  artery. 


Right  Side, 

Superior  cava, 
Right  auricle. 


Ascending  Aorta. 


L^  Side. 

Imona: 
Left  aiui< 


Pulmonarv  artery, 
ride. 


Behind. 

Bight  pulmonary  artery, 
Right  pulmonary  veins. 


Arch, — The  upper  border  of  the  arch  of  the  aorta  is  parallel  with 
the  upper  border  of  the  second  stemo-costal  articulation  of  the  right 
side  in  front,  and  the  second  dorsal  vertebra  behind,  and  terminates 
opposite  the  lower  border  of  the  third. 

The  anterior  surface  of  the  arch  is  crossed  b}"  the  left  pneumogiu- 
tric  nerve,  and  by  the  cardiac  branches  of  that  nerve  and  of  the  sym- 
pathetic. The  posterior  surface  of  the  arch  is  in  relation  with  the  bi- 
furcation of  the  trachea  and  great  cardiac  plexus^  the  cardiac  nerves, 
left  recurrent  nerve,  and  the  thoracic  duct.  The  superior  border  gives 
off  the  three  great  arteries,  viz.  the  innominata,  left  carotid,  and  left 
subclavian.  The  inferior  border^  or  concavity  of  the  arch,  is  in  relar 
tion  with  the  remains  of  the  ductus  arteriosus,  the  cardiac  ganglion 
and  left  recurrent  nerve,  and  has  passing  beneath  it  the  right  pulmo> 
nary  artery  and  left  bronchus. 


ARCH  OF  THB  AORTA. — THORACIC  AORTA. 
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Plan  of  the  Hdationt  of  the  Aich  of  the  Aorta. 

Abime. 


In  Front  k 


Left  pneumogastric 

nerve, 
Cardiac  nerves. 


Arteria  mnominata, 
Left  carotid, 
Left  subclavian. 


Arch 
of  the  Aorta. 


BeMnd. 

Bifurcation  <rf  the  trachea. 
Great  cardiac  plexus, 
Cardiac  nerves, 
Left  recurrent  nerve, 
Thoracic  duct. 


Below, 


Cardiac  ganglion, 
Remains  of  ductus  arteriosus. 
Left  recurrent  nerve. 
Right  pulmonary  artery, 
Left  bronchus. 

The  deioending  aorta  is  subdivided  in  correspondence  with  the  two 
great  cavities  of  the  trunk,  into  the  thoracic  and  abdominal  «orta. 

The  Thoracic  aorta  is  situated  to  the  left  side  of  the  Tertebral 
column,  but  approaches  the  middle  line  as  it  descends,  and  at  the 
aortic  opening  of  the  diaphragm  is  altogether  in  front  of  the  column. 
After  entering  the  abdomen  it  again  fsdls  back  to  the  left  side. 

RdaHons, — It  is  in  relation,  behind  with  the  yertebral  column 
and  lesser  vena  azygos  ;  in  front  with  the  oesophagus  and  right  pneu- 
mogastric nerve ;  to  the  lefi  side  with  the  pleura ;  and  to  the  right 
witii  the  thoracic  duct. 

Plan  of  the  Relations  of  the  Thoracic  Aorta. 

In  Front. 

CBsophagus, 

Right  pneumogastric  nerve. 


Bight  Side. 
Thoracic  duct. 


Thoracic  Aorta. 


Leftside. 
Pleura. 


Behind. 

Lesser  vena  azygos. 
Vertebral  column. 

The  Abdominal  aorta  enters  the  abdomen  through  the  aortic 
'Tening  of  the  diaphragm,  and  descends,  lying  rather  to  the  left  side 
the  vertebral  column,  to  the  fourth  lumbar  vertebra,  where  it  divides 
to  the  two  common  iliac  arteries. 

Relations. — It  is  crossed,  in  front  by  the  left  renal  vein,  pancreas, 
msverse  duodenum,  and  mesentery,  and  is  embraced  by  the  aortic 
exus ;  behind  it  is  in  relation  with  the  thoracic  duct,  receptaculum 
rli,  and  left  lumbar  veins. 
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On  its  2^  tide  is  the  left  temfluoar  gangfion  and  sympathetic 
nerve ;  and  on  the  r^ht  the  rena  cava,  right  semilunar  ganglion,  and 
the  oommentement  of  the  vena  azygos. 

Plan  of  the  BeUUiont  of  the  Abdominal  Aorta. 

In  Front. 

Left  renal  vein, 
Pancreas, 

Transverse  duodenum, 
Mesentery, 
Aortic  plexus. 


JUght  Side, 

Vena  cava, 
Bight  semilunar  gan- 
glion. 
Vena  aiygoe. 


Abdominal  Aorta. 


L^  Side. 

Left  semilunar  gan- 
glion, 
Sympathetic  nerve. 


Behind. 

Tlioracic  duct, 
Beceptaculum  chyli. 
Left  lumbar  veins. 

Branches, — ^The  branches  of  the  aorta,  arranged  in  a  tabular  form, 
are, — 

Ascending  aorta  ,        .      Coronary. 

Arch  qf  the  aorta         •  <  Left  carotid,  to 

(^  Left  subclavian. 

{Pericardiac, 
Bronchial, 
(Esophageal, 
Intercostal. 
'Phrenic, 

r  Gastric, 
Coeliac  axis,  <  Hepatic, 
(,  Splenic 
Supra-renal, 
Renal, 

Superior  mesenteric. 
Spermatic, 
Inferior  mesenteric, 
Lumbar, 
Sacra  media, 
^Common  iliacs. 

The  Coronary  arteries  arise  from  the  aortic  sinuses  at  the  com- 
mencement of  the  ascending  aorta,  immediately  above  the  free  margin 
of  the  semilunar  valves.  The  le^  or  anterior  coronary^  passes  for- 
wards, between  the  pulmonary  artery  and  left  appendix  auricalas,  and 


Abdotninal  aorta 
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diyides  into  two  blanches ;  one  of  which  winds  around  the  base  of  the 
lefit  ventricle  in  the  aoricuio-yentricular  grooTe,  and  inosculates  with 
tile  right  coronary,  fonning  an  arterial  circle  around  the  base  of  the 
heart ;  while  the  other  passes  along  the  line  of  union  of  the  two  Ten- 
trides,  upon  the  anterior  aspect  of  the  heart,  to  its  apex,  where  it 
anastomoses  with  the  descending  branch  of  the  right  coronary.  It 
supplies  the  left  auricle  and  the  adjoining  sides  of  both  ventricles. 

The  righi^  or  posterior  coronary,  passei)  forwards,  between  the  root 
of  the  pulmonary  artery  and  the  right  auricle,  and  winds  along  the 
auriculo-ventriciilar  groove,  to  the  posterior  median  farrow,  whero  it 
descends  upon  the  posterior  aspect  of  the  heart  to  its  apex,  and 
inosculates  with  the  left  coronary.  It  is  distributed  to  the  right 
anride,  and  to  the  posterior  sur&ce  of  both  ventricles,  and  sends  a 
large  branch  along  the  sharp  margin  of  the  right  ventricle  to  the  apex 
of  the  heart. 

ARTBRIA  INNOMINATA. 

The  Arteria  innominata  (fig.  116,  No.  4)  is  the  first  artery  given  o£f 
by  the  aroh  of  the  aorta.  It  is  an  inch  and  a  half  in  length,  and 
ascends  obliquely  towards  the  right  stemo-clavicular  articulation,  whero 
it  divides  into  the  right  carotid  and  right  subclavian  artery. 

Relations. — It  is  in  rolation,  m  front  with  the  left  vena  innomi- 
nata, the  thymus  gland,  and  the  origins  of  the  stemo-thyroid  and 
stemo-hyoid  muscles,  which  separate  it  from  the  sternum.  Behind 
with  the  trachea,  pneumogastric  nerve  and  cardiac  nerves ;  extemaUy 
with  the  right  vena  innominata  and  pleura ;  and  internally  with  the 
origin  of  the  left  carotid. 

Plan  of  the  Relations  of  the  Arteria  Innominata, 

In  Front. 

Left  vena  innominata, 
Thymus  gland, 
Stemo-thyroid, 
Stemo-hyoid. 

Left  Side. 


Might  Side. 

Right  vena  inno- 
minata, 
Pleura. 


Arteria  innominata. 


Left  carotid. 


Behind. 

Trachea, 

Pneumogastric  nerve. 
Cardiac  nerves. 

The  arteria  innominata  occasionally  gives  off  a  small  branch,  which 
ascends  along  the  middle  of  the  trachea  to  the  thyroid  gland.  This 
branch  was  described  by  Neubauer,  and  Dr.  Harrison  names  it  the 
middle  ih^oid  artery,  A  knowledge  of  its  existence  is  important  in 
performing  the  operation  of  tracheotomy. 
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The  common  carotid  arteries  (mc^«,  the  head,)  arise,  the  ri^  horn 
the  bifurcation  of  the  arteria  innominata  opposite  the  right  stemo* 
cktvicnlar  articulation,  the  l^  from  the  arch  of  the  aorta.  It  follows, 
therefore,  that  the  right  carotid  is  shorter  than  the  left ;  it  is  also  more 
anterior ;  and,  in  consequence  of  proceeding  from  a  branch  instead  of 
from  the  main  trunk,  it  is  larger  than  its  fellow. 

The  Right  eommon  carotid  artery  (fig.  116,  No.  5)  ascends  the  neck 
perpendicularly,  from  the  right  stemo-clavicular  articulation  to  a  level 
widi  the  upper  border  of  the  thyroid  cartilage,  where  it  divides  into 
the  external  and  internal  carotid. 

The  L^  common  carotid  (fig.  116,  No.  11)  passes  somewhat  ob- 
liquely outwards  from  the  arch  of  the  aorta  to  the  side  of  the  neck, 
and  thence  upwards  to  a  level  with  the  upper  border  of  the  thyroid 
cartilage,  where  it  divides  like  the  right  common  carotid  into  the  ex- 
ternal and  internal  carotid. 

Relations, — ^The  right  common  carotid  rests,  first,  upon  the  longus 
colli  muscle,  then  upon  the  rectus  anticus  major,  the  sympathetic 
nerve  being  interposed.  The  inferior  thyroid  artery  and  recuxrent 
laryngeal  nerve  pass  behind  it  at  its  lower  part.  To  its  nmer  side  is 
the  trachea,  recurrent  laryngeal  nerve,  and  larynx  $  to  its  outer  side^ 
and  enclosed  in  the  same  sheath,  the  jugular  vein  and  pneumogastric 
nerve ;  and  in  front  the  stemo-thyroid,  stemo-hyoid,  stemo-mastoid, 
omo-hyoid,  and  platysma  muscles,  and  the  desoendens  noni  nerve. 
The  left  common  carotid,  in  addition  to  the  relations  just  enumerated, 
which  are  common  to  both,  is  crossed  near  its  commencement  by  the 
left  vena  innominata ;  it  lies  upon  the  trachea ;  then  gets  to  its  side, 
and  is  in  relation  with  the  oesophagus  and  thoracic  duct:  to  facilitate 
the  study  of  these  relations,  I  have  arranged  them  in  a  tabular  form. 

Plan  of  Relations  of  the  Common  Carotid  Artery. 

In  Front, 

Flatysma, 

Deacendens  noni  nerve, 
Omo-hyoid, 
Stemo-mastoid, 
Stemo-hyoid, 
Sterao- thyroid. 


Externally. 

Internal  jugular  vein, 
PneumogaBtric  nerve. 


Common 
Carotid  Artery. 


IrUemalljf. 

Trachea, 
Larynx, 

Recurrent  laryngeal 
nerve. 


Behind. 
Longus  colli. 
Rectus  anticus  major, 
Sympathetic, 
Inferior  th3rroid  artery, 
Recurrent  laryngeal  nerve. 
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Additional  Relations  of  the  Left  Common  Carotid. 

In  Front.  Behind,  Internally .  ExtemaUy, 

Left  vena  innominata.      Trachea,  Arteria  innominata,      Pleura. 

Thoracic  duct.       (Esophagus. 

EXTBRNAL  CAROTID  ARTERY. 

The  External  carotid  artery  ascends  nearly  perpendicularly  from  op- 
posite the  upper  border  of  the  thyroid  cartilage,  to  the  space  between 
the  neck  of  the  lower  jaw  and  the  meatus  auditorius,  where  it  divides 
into  the  temporal  and  internal  maxillary  artery. 

ItdoHons, — In  front  it  is  crossed  by  the  posterior  beUy  of  the 
^gastricus,  stylo-hyoideus,  and  platysma  myoides  muscles ;  by  the 
hypoglossal  nerve  near  its  origin  ;  higher  up  it  is  situated  in  the  sub- 
stance of  the  parotid  gland,  and  is  crossed  by  the  facial  nerve.  Be- 
ioHJ  it  is  separated  from  the  internal  carotid  by  the  stylo-pharyngeus 
and  stylo-glossus  muscles,  glosso-pharyngeal  nerve,  and  part  of  the 
parotid  gl^d. 

Plan  of  the  Relations  of  the  External  Carotid  Artery. 

In  Front, 

Platysma, 
Digastricus, 
Stylo-hyoid, 
Hypoglossal  nerve, 
Facial  nerve, 
Parotid  gland. 


External  Carotid  Artery. 


Behind, 

Stylo-pharyngeus, 
Stylo-glossuB, 
Glosso-pharyngeal  nerve, 
Parotid  gland. 

Branches, — The  branches  of  the  external  carotid  are  eleven  in 
number,  and  may  be  arranged  into  four  groups,  viz. 

Anterior,  Posterior, 

1.  Superior  thyroid,  4.  Mastoid, 

2.  Lingual,  5.  Occipital, 

3.  Facial,  6.  Posterior  auricular. 

Superior^  Terminal, 

7.  Parotidean,  10.  Temporal, 

8.  Ascending  pharyngeal,  11.  Internal  maxillary. 

9.  Transverse  fecial. 


The  anttiior  tramia  ariic  fram  the 
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*  BramhM. — Hyoid, 

Superior  laryngeal. 
Inferior  laryngeal, 
Muscular. 

The  Hyoid  branch  passes  forwards  beneath  the  thyro-hyoideus,  and 
is  distributed  to  the  depressor  muscles  of  the  os  hyoides  near  their 
insertion. 

The  Superior  laryngeal  pierces  the  thyro-hyoidean  membrane,  in 
company  with  the  superior  laryngeal  nerve,  and  supplies  the  mucous 
membrane  and  muscles  of  the  larynx,  sending  a  branch  upwards  to 
the  epiglottis. 

The  Infeirwr  laryngeal  is  a  small  branch  which  crosses  the  crico- 
thyroidean  membrane  along  the  lower  border  of  the  thyroid  cartilage. 
It  sends  branches  through  the  membrane  to  supply  the  mucous  lining 
of  the  lar3mx,  and  inosculates  with  its  fellow  of  tiie  opposite  side. 

The  Mti8(ndar  branches  are  distributed  to  the  depressor  muscles  of 
the  OS  hyoides  and  larynx.  One  of  these  branches  crosses  the  sheath 
of  the  common  carotid  to  the  under  surfiEice  of  the  stemo-mastoid 
mnscle. 

2.  The  LiNOUAL  artery  ascends  obliquely  from  its  origin,  it  then 
passes  forwards  parallel  with  the  os  hyoides  ;  thirdly,  it  ascends  to 
the  under  sur&ce  of  the  tongue  ;  and  fourthly,  runs  forward  in  a  ser- 
pentine direction  to  its  tip,  under  the  name  of  the  ranine  artery,  where 
it  terminates  by  inosculating  with  its  fellow  of  the  opposite  side. 

Rdations, — The  first  part  of  its  course  rests  upon  the  middle  con- 
strictor muscle  of  the  pharynx,  being  covered  in  by  the  tendon  of  the 
digastricus  and  the  stylo-hyoid  muscle  ;  the  second  is  situated  be- 
tween the  middle  constrictor  uid  hyo-glossus  muscle,  the  latter  sepa- 
rating it  from  the  hypoglossal  nerve  ;  in  the  third  part  of  its  course  it 
Ues  between  the  hyo-glossus  and  genio-hyo-glossus ;  and  in  the  fourth 
(ranine)  rests  upon  the  lingualis  to  the  tip  of  the  tongue. 

Branches. — Hyoid, 

Dorsalis  linguse. 
Sublingual. 

The  Hyoid  branch  runs  along  the  upper  border  of  the  os  hyoides, 
and  is  distributed  to  the  elevator  muscles  of  the  os  hyoides  near  their 
origin,  inosculating  with  its  fellow  of  the  opposite  side. 

The  Dorsalis  lingiuB  ascends  along  the  posterior  border  of  the 
hyo-glossuB  muscle  to  the  dorsum  of  the  tongue,  and  is  distributed  to 
the  tongue,  the  fauces,  and  epiglottis,  anastomosing  with  its  fellow  of 
the  opposite  side. 

The  Subungual  branch,  sometimes  considered  as  a  branch  of  bifurca- 
tion of  the  lingual,  nms  along  the  anterior  border  of  the  hyo-glossus, 
and  is  distributed  to  the  sublingual  gland  and  to  the  muscles  of  the 
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tongae.  It  is  sitiiBted  between  the  mylo-hyoideos  and  genio-hyo-glo«- 
SOB,  generally  accompanies  Wharton^s  duct  for  a  part  of  its  coarse,  and 
sends  a  branch  to  the  frsennm  lingas.  It  is  the  latter  branch  which 
afibrds  the  considerable  hsmorrhf^  which  sometimes  Mows  the 
operation  of  snipping  the  fraenum  in  children. 

3.  Facial  artery. — The  Faeiai  artery  arises  a  little  above  the 
great  comu  of  the  os  hyoides,  and  descends  obliqaely  to  the  sabmax- 
illary  gland,  in  which  it  lies  embedded.  It  then  curves  around  the 
body  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  mas- 
seter  muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the 
angle  of  the  eye,  where  it  is  named  the  angular  artery.  The  fiudal 
artery  is  tortuous  in  its  course  over  the  buccinator  muscle,  to  accom- 
modate itself  to  the  movements  of  the  jaws. 

Relations. — Below  the  jaw  it  passes  beneath  the  digastricus  and 
stylo-hyoid  muscles  ;  on  the  body  of  the  lower  jaw  it  is  covered  by 
the  pkttysma  myoides,  and  at  the  angle  of  the  mouth  by  the  dejK^ssor 
anguli  oris  and  zygomatic  muscles.  It  rests  upon  the  submaxillaiy 
glimd,  the  lower  jaw,  buccinator,  orbicularis  oris,  levator  anguli  oris, 
levator  labii  superioris  proprius,  and  levator  labii  superioris  alaeque 
nasi. 

Its  brawAes  are  divided  into  those  which  are  given  o£f  below  the 
jaw  and  those  on  the  face :   they  may  be  thus  arranged : — 

Behw  the  Jaw* — Inferior  palatine, 

Submaxillary, 
Submental, 
Pterygoid. 

On  the  Face. — Masseteric, 

Inferior  labial, 
Inferior  coronary, 
Superior  coronary^ 
Lateralis  nasi. 

The  Inferior  palaHne  branch  ascends  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  to  be  distributed  to  the  tonul  and  soft 
palate,  and  anastomoses  with  the  posterior  palatine  branch  of  the 
internal  maxillary  artery. 

The  Submaanllary  are  four  or  five  branches  which  supply  the  sub- 
maxillary gland. 

The  Subtnenial  branch  runs  forwards  upon  the  mylo-hyoid  muscle, 
under  cover  of  the  body  of  the  lower  jaw,  and  anastomoses  with 
branches  of  the  sublingual  and  inferior  dental  artery. 

The  Pterygoid  branch  is  distributed  to  the  internal  pterygoid 
muscle* 

The  Masaetervc  branches  are  distributed  to  the  masseter  and  bucci- 
nator muscles. 
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The  Inferior  labial  branch  is  diBtributed  to  the  muBcles  and  integu- 
ment of  the  lower  lip. 

The  Inferior  coronary  inns  along  the  edge  of  the  lower  lip,  between 
the  mucous  membrane,  and  the  orbicularis  oris ;  it  inosculates  with 
the  corresponding  artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along  the  upper  lip, 
inosculating  with  the  opposite  superior  coronary  artery,  and  at  the 
middle  of  the  lip  it  sends  a  branch  upwards  to  supply  the  septum  of 
the  nose  and  the  mucous  membrane. 

The  Lateralis  nasi  is  distributed  to  the  ala  and  septum  of  the  nose. 

The  Inosculations  of  the  fecial  artery  are  very  numerous:  thus,  it 
anastomoses  with  the  sublingual  branch  of  the  lingual,  with  the 
ascending  pharyngeal  and  posterior  palatine  arteries,  with  the  inferior 
dental  as  it  escapes  from  Uie  mental  foramen,  infra-orbital  at  the  in- 
fra-orbital foramen,  transverse  facial  on  the  side  of  the  face,  and  at  the 
angle  of  the  eye  with  the  nasal  and  frt)ntal  branches  of  the  ophthalmic 
artery. 

The  fecial  artery  is  subject  to  considerable  variety  in  its  extent ;  it 
not  unfrequently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is 
rarely  symmetrical  on  both  sides  of  the  fece. 

4.  The  Mastoid  artery  turns  downwards  frt)m  its  origin,  to  be 
distributed  to  the  stemo-mastoid  muscle,  and  to  the  lymphatic  glands 
of  the  neck  ;  sometimes  it  is  replaced  by  two  small  branches. 

5.  The  Occipital  artery,  smaller  than  the  anterior  branches, 
passes  backwards  beneath  the  posterior  belly  of  the  digastricus,  the 
trachelo-mastoid  and  stemo-mastoid  muscles,  to  the  occipital  groove 
in  the  mastoid  portion  of  the  temporal  bone.  It  then  ascends  between 
the  splenius  and  complexus  muscles,  and  divides  into  two  branches 
which  are  distributed  upon  the  occiput,  anastomosing  with  the  oppo- 
site occipital,  the  posterior  auricular,  and  temporal  artery.  The  hypo- 
glossal nerve  curves  around  this  artery  near  its  origin  from  the  ex- 
ternal carotid. 

Branches. — It  gives  off  only  two  branches  deserving  of  name,  the 
inferior  meningeal  and  princeps  cervicis. 

The  Inferior  merdngeal  ascends  by  the  side  of  the  internal  jugular 
vein,  and  passes  through  the  foramen  lacerum  posterius,  to  be  distri- 
buted to  the  dura  mata. 

The  Arteria  princeps  cervicis  is  a  large  and  irregular  branch.  It 
descends  the  neck  between  the  complexus  and  semi-spinalis  colli,  and 
inosculates  with  the  profunda  cervicis  of  the  subclavian.  This  branch 
is  the  means  of  establishing  a  very  important  collateral  circulation 
between  the  branches  of  the  carotid  and  subclavian,  after  ligature  of 
the  common  carotid  artery. 

6.  The  Posterior  auricular  artery  arises  from  the  external 
carotid,  above  the  level  of  the  digastric  and  stylo-hyoid  muscles,  and 
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flsoendB  beneath  the  lower  border  of  the  parotid  gland,  and  bdind  the 
omcha,  to  be  distribated  by  two  branches  to  the  external  ear  and  aide 
of  the  head,  anafttomodng  with  the  occipital  and  temporal  arteries ; 
some  of  its  branches  pass  throagh  fissaies  in  the  fibro-cardlage,  to  be 
distributed  to  the  anterior  sorfisce  of  the  pinna.  The  anterior  auricu- 
lar arteries  are  branches  of  the  temporal. 

Brmuhu. — The  posterior  auricular  gires  off  but  one  named  branch, 
the  a^ih'-matloid^  which  enters  the  stylo-mastoid  foramen  to  be  distri- 
buted to  the  aquseductus  Fallopii  and  tympanum. 

7.  The  Pabotidban  artbribs  are  four  or  fire  huge  brandies 
which  are  given  off  from  the  external  carotid  whilst  that  yessel  is 
situated  in  the  parotid  gbind.  They  are  distributed  to  the  structure 
of  the  gland,  their  terminal  branches  reaching  the  integument  and 
the  side  of  the  £Euse. 

8.  The  AscENDiNO  phartnobal  artbrt,  the  smallest  of  the 
branches  of  the  external  carotid  arises  from  that  trunk  near  its  bi- 
furcation, and  ascends  between  the  internal  carotid  and  the  side  of 
the  pharynx  to  the  base  of  the  skull,  where  it  divides  into  two 
branches  ;  meningeal^  which  enters  the  foramen  lacerum  posterius,  to 
be  distributed  to  the  dura  mater  ;  and  pharyngeal.  It  supplies  the 
pharynx,  tonsils,  and  Eustachian  tube. 

9.  The  Transvbrsalis  faciei  arises  from  the  external  carotid 
whilst  that  trunk  is  lodged  within  the  parotid  gland  ;  it  crosses  the 
masseter  muscle,  lying  parallel  with  and  a  little  above  Stenon^s  duct ; 
and  is  distributed  to  the  temporo-maxilUry  articulation,  and  to  tiie 
muscles  and  integument  on  the  side  of  the  £Eioe,  inosculating  with  tiie 
infra-orbital  and  fecial  artery.  This  artery  is  not  unfrequendy  a 
branch  of  the  temporal. 

10.  The  Temporal  artery  is  one  of  the  two  terminal  branches 
of  the  external  cux)tid.  It  ascends  over  the  root  of  the  zygoma  ;  and, 
at  about  an  inch  and  a  half  above  the  zygomatic  arch,  divides  into  an 
anterior  and  a  posterior  temporal  branch.  The  a/nierior  tenq>oral  is 
distributed  over  the  front  of  the  temple  and  aroh  of  the  skull,  and  ana- 
stomoses with  the  opposite  anterior  temporal,  and  with  the  supra-orbi- 
tal and  frontal  artery.  The  posterior  temporal  curves  upwards  and 
backDrards,  and  inosculates  with  its  fellow  of  the  opposite  side,  with 
the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  in  by  the  parotid  gland 
and  by  the  attrahens  aurom  musde,  and  rests  upon  the  temporal  fiebscia. 

Branches, — Orbitar, 

Anterior  auricular. 
Middle  temporal. 

The  Orbitar  artery  is  a  small  branch,  not  always  present^  which 
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passes  forwards  immediately  above  the  zygoma,  between  the  two 
layers  of  the  temporal  iascia,  and  inosculates  beneath  the  orbicularis 
palpebrarum  with  the  palpebral  arteries. 

The  AfiiieTwr  mtrieular  arteries  are  distributed  to  the  anterior  por- 
tion of  the  pinna. 

The  Middle  temporal  bricmch  passes  through  an  opening  in  the  tem- 
poral fascia  immediately  above  the  zygoma,  and  supplies  the  temporal 
muscle  inosculating  with  the  deep  temporal  arteries* 

11.  The  Internal  maxillary  artery,  the  other  terminal 
branch  of  the  external  carotid,  has  next  to  be  examined. 

Dissection, — The  Internal  maxillary  artery  passes  inwards  behind 
the  neck  of  the  lower  jaw  to  the  deep  structures  in  the  fiu^e  ;  we  re- 
quire, therefore,  to  remove  several  parts  for  the  purpose  of  seeing  it 
completely.  To  obtain  a  good  view  of  the  vessel,  the  zygoma  should 
be  sawn  across  in  front  of  the  external  ear,  and  the  malar  bone 
near  the  orbit.  Turn  down  the  zygomatic  arch  with  the  masseter 
muscle.  In  doing  this  a  small  artery  and  nerve  will  be  seen  crossing 
the  sigmoid  notch  of  the  lower  jaw,  and  entering  the  masseter  muscle 
(the  masseteric).  Cut  away  the  tendon  of  the  temporal  muscle  from 
its  insertion  into  the  coronoid  process  and  turn  it  upwards  towards  its 
origin  ;  some  vessels  will  be  seen  entering  its  under  sur&ce ;  these  are 
the  deep  temporal.  Then  saw  the  ramus  of  the  jaw  across  its  middle, 
and  dislocate  it  from  its  articulation  with  the  temporal  bone.  Be 
careful  in  doing  this  to  carry  the  blade  of  the  knife  close  to  the  bone, 
lest  any  branches  of  nerves  should  be  injured.  Next  raise  this  por- 
tion of  bone,  and  with  it  the  external  pterygoid  muscle.  The  artery, 
together  with  the  deep  branches  of  the  inferior  maxillary  nerve,  will 
be  6e«ni3dng  upon  the  pterygoid  muscles.  These  are  to  be  carefully 
freed  from  &A  and  areolar  tissue,  and  then  examined. 

This  artery  (fig.  117,  No.  12)  commences  in  the  substance  of  the 
parotid  gland,  opposite  ^e  meatus  auditorius  extemus ;  it  passes  in  the 
first  instance  horizontaUy  forwards  behind  the  neck  of  the  lower  jaw ; 
next,  curves  around  the  lower  border  of  the  external  pterygoid  muscle 
near  its  origin,  and  ascends  obliquely  forwards  upon  the  outer  side  of 
that  muscle ;  it  then  passes  between  the  two  heads  of  the  external 
pterygoid  and  enters  the  pterygo-maxillary  fossa.  Occasionally  it 
passes  between  the  two  pterygoid  muscles,  without  appearing  on  the 
outer  surface  of  the  external  pterygoid.  In  consideration  of  its  course 
this  artery  may  be  divided  into  three  portions :  maxillary,  pterygoid, 
and  spheno-maxiUary. 

Relations, — The  maxillary  portion  is  situated  between  the  ramus  of 
the  jaw  and  the  internal  lateral  ligament,  lying  parallel  with  the  auri- 
cular nerve;  the  pterygoid  portion  between  the  external  pterygoid 
muscle,  and  the  masseter  and  temporal  muscle.  The  pterygo-maxillary 
portion  lies  between  the  two  heads  of  the  external  pterygoid  muscle, 
and  in  the  spheno-maxillary  fossa  is  in  relation  with  MeckePs  gan- 
glion. 
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MamUary  Portion,  Pterygoid  Portion. 

Tympanic,  Deep  temporal  brandies. 

Inferior  dental.  External  pterygoid, 

Arteria  meningea  media,  Internal  pterygoid, 

Arteria  meningea  parva.  Masaeteric, 

Buccal. 

Pterygo-maxiUary  Portion, 

Superior  dental, 
Infra-orbital, 
Pterygo  -palatine, 
Spbeno-palatine, 
Posterior  palatine, 

Vidian. 

• 

Tbe  Tympanic  branch  is  small  and  not  likely  to  be  seen  in  an  ordi- 
nary dissection ;  it  is  distributed  to  the  temporo-maxillary  articnlation 
and  meatus,  and  passes  into  the  tympanum  through  the  fissura  Olasseri. 

The  Inferior  dental  descends  to  the  dental  foramen,  and  enters  tbe 
canal  of  the  lower  jaw  in  company  with  the  dental  nerve.  .  Opposite 
the  bicuspid  teeth  it  divides  into  two  branches,  one  of  which  is  conti- 
nued onwards  within  the  bone  as  for  as  the  symphysis,  to  supply  the 
incisor  teeth,  while  the  other  escapes  with  the  nerve  at  the  mental  fo- 
ramen, and  anastomoses  with  the  inferior  labial  and  submental  branch 
of  the  facial.  It  supplies  the  teeth  of  the  lower  jaw,  sending  small 
branches  along  the  canals  in  their  roots. 

The  Arteria  menii^ea  media  ascends  behind  the  temporo-maxillary 
articulation  to  the  foramen  spinosum  in  the  spinous  process  of  the 
sphenoid  bone,  and,  entering  tiie  cranium,  divides  into  an  anterior  and 
a  posterior  branch.  The  anterior  branak  crosses  the  great  ala  of  the 
sphenoid  to  the  groove  or  canal  in  the  anterior  inferior  angle  of  the 
parietal  bone,  and  divides  into  branches,  which  ramify  upon  the  exter- 
nal sur^e  of  the  dura  mater,  and  anastomose  with  corresponding 
branches  from  the  opposite  side.  The  posterior  branch  crosses  the  squa- 
mous portion  of  the  temporal  bone,  to  the  posterior  part  of  the  dura 
mater  and  cranium.  The  branches  of  the  arteria  meningea  media  are 
distributed  chiefly  to  the  bones  of  the  skull ;  in  the  middle  fossa  it 
sends  a  small  branch  through  the  hiatus  Fallopii  to  the  facial  nerve. 

The  Menif^a  parva  is  a  small  branch  which  ascends  to  the  foramen 
ovale,  and  passes  into  the  skull  to  be  distributed  to  the  Casserian  gan- 
glion and  dura  mater.  It  gives  off  a  twig  to  the  nasal  fossae  and  soft 
palate. 

The  Muscular  branches  are  distributed,  as  their  names  imply,  to  tiie 
five  muscles  of  the  maxillary  region ;  the  temporal  branches  (tempo- 
rales  profundse)  are  two  in  number. 

The  Superior  dental  artery  is  given  off  from  the  internal  maxillary. 
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just  as  that  vessel  is  about  to  make  its  turn  into  the  spheno-maxillary 
fossa.  It  descends  upon  the  tuberosity  of  the  superior  maxillary  bone, 
and  sends  its  branches  through  several  small  foramina  -  to  supply  the 
posterior  teeth  of  the  upper  jaw,  and  the  antrum.  The  terminal 
branches  are  continued  forwards  upon  the  alveolar  process,  to  be  dis- 
tributed to  the  gums  and  to  the  sockets  of  the  teeth. 

The  InfivhorinUd  would  appear,  from  its  size,  to  be  the  proper  con- 
tinuation of  the  artery.  It  runs  along  the  infra-orbital  canal  with  the 
superior  maxillary  nerve,  sending  bnuiches  into  the  orbit  and  down- 
wards through  canals  in  the  bone,  to  supply  the  mucous  lining  of  the 
antrum  and  the  teeth  of  the  upper  jaw,  and  escapes  from  the  infra- 
orbital foramen.  The  branch  which  supplies  the  incisor  teeth  is  the 
anterior  dental  artety ;  on  the  face  the  infraorbital  inosculates  with  the 
£Eu;ial  and  transverse  facial  arteries. 

The  Pterygo-palaiine  is  a  small  branch  which  passes  through  the 
pterygo-palatine  canal,  and  supplies  the  upper  part  of  the  pharynx  and 
Eustachian  tube. 

The  Spheno-palatine,  or  nasal,  enters  the  superior  meatus  of  the  nose 
through  the  spheno-palatine  foramen  in  company  with  the  nasal 
branches  of  MeckePs  ganglion,  and  divides  into  two  branches ;  one  of 
which  is  distributed  in  the  mucous  membrane  of  the  septum,  while 
the  other  supplies  the  mucous  membrane  of  the  lateral  wall  of  the 
nares,  together  with  the  sphenoid  and  ethmoid  cells. 

The  Posterior  palatine  artery  descends  along  the  posterior  palatine 
canal,  in  company  with  the  posterior  palatine  branches  of  MeckePs 
ganglion,  to  the  posterior  palatine  foramen ;  it  then  curves  forwards 
lying  in  a  groove  upon  the  bone,  and  is  distributed  to  the  palate. 
While  in  the  posterior  palatine  canal  it  sends  a  branch  backwards, 
through  the  small  posterior  palatine  foramen  to  supply  the  soft  palate, 
and  anteriorly  it  distributes  a  branch  to  the  anterior  palatine  canal, 
which  reaches  the  nares  and  inosculates  with  the  branches  of  the 
spheno-palatine  artery. 

The  Vidian  branch  passes  backwards  along  the  pterygoid  canal,  and 
is  distributed  to  the  sheath  of  the  Vidian  nerve,  and  to  the  Eustachian 
tube. 

INTERNAL   CAROTID   ARTERY. 

The  internal  carotid  artery  curves  slightly  outwards  from  the  bifur- 
cation of  the  common  carotid,  and  then  ascends  nearly  perpendicularly 
through  the  maxillo-pharyngeal  space*  to  the  carotid  foramen  in  the 
petrous  bone.  It  next  passes  inwards,  along  the  carotid  canal,  for- 
wards by  the  side  of  the  selhi  turcica,  and  upwards  by  the  anterior 
dinoid  process,  where  it  pierces  the  dura  mater  and  divides  into  three 
terminal  branches.  The  course  of  this  artery  is  remarkable  for  the 
number  of  angular  curves  which  it  forms ;  one  or  two  of  these  flexures 

*  For  the  boundaries  of  this  space  see  page  189< 
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are  lometiiiiei  Men  in  the  oeryical  portion  of  the  Tenel  near  the  bate 
of  the  akuU ;  and  by  the  tide  of  the  leUa  tnrdca  it  reBemUes  the  italic 
letter  s,  placed  horizontally. 

Relationt, — In  coniidemtion  of  iti  connections,  the  artery  is  divi- 
sible into  a  cervical,  petrous,  cavernous,  and  cerebral  porti<m.  The 
Cervical  portion  is  in  relation  potteriorljf  with  the  rectus  anticus 
major,  sympathetic  nerve,  pharyngeal  and  laryngeal  nerves  vrhich 
cross  behind  it,  and  near  ^e  carotid  foramen  with  the  glosso-pharyn- 
geal,  pneumogastric  and  lingual  nerves,  and  partially  wi&  the  intenial 
jugular  vein.  Intemaihf  it  is  in  rehition  with  the  nde  of  the  pharynx, 
the  tonsil,  and  the  ascending  pharyngeal  artery.  ExtemaOy  with  the 
internal  jugular  vein,  glosso-pharyngeal,  pneumogsstric,  and  hypoglossal 
nerves;  and  m  /riant  with  the  stylo-glossus,  and  stylo-pharyngeus 
muscle,  glosso-pharyngeal  nerve,  and  parotid  gland. 

Plan  of  the  niaiumi  of  the  oervioal  portion  of  the  internal  carotid 
artery. 

InFroiU, 

Parotid  gland, 
Stylo-glossus  muscle, 
Stylo-phaiyngeus  miude, 
Gloaao-pluuTngeal  nerve. 


Intemalljf, 

Fhaiynz, 
Tonnl, 

Ascending  pharyn- 
geal artery. 


Internal 
Carotid  Artery. 


Ejfiemalfy. 

Jngnlar  vein, 
Glosso-pharyngeal, 
Pneumogastric, 
Hypoglossal  nerve. 


Behind, 

Superior  cervical  ganglion, 
Pneumogastric  nerve, 
Glosso-pharyngeal, 
Pharyngeal  nerve, 
Superior  laryngeal  nerve. 
Sympathetic  nerve. 
Rectus  anticus  miyor. 

The  Petrous  portion  is  separated  from  the  bony  wall  of  the  carotid 
canal  by  a  lining  of  dura  mater ;  it  is  in  relation  with  the  carotid 
plexus,  and  is  covered  in  by  the  Casserian  ganglion. 

The  Cavernous  portion  is  situated  in  the  inner  wall  of  the  cavernous 
sinus,  and  is  in  relation  by  its  outer  side  with  the  lining  membrane  of 
the  sinus,  the  sixth  nerve,  and  the  ascending  branches  of  the  carotid 
plexus.  The  third,  fourth,  and  ophthalmic  nerves  are  placed  in  the 
outer  wall  of  the  cavernous  sinus,  and  are  separated  from  the  artery 
by  the  lining  membrane  of  the  sinus. 

The  Cerebral  portion  of  the  artenr  is  enclosed  in  a  sheath  of  the 
arachnoid,  and  is  in  relation  with  we  optic  nerve.  At  its  point  of 
division  it  is  situated  in  the  fissure  of  Sylvius. 
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BrcmeheB. — ^The  cervical  portion  of  the  internal  carotid  gives  off  no 
blanches :  £rom  the  other  portions  are  derived  the  following : — 

Tympanic 
Ajiterior  meningeal, 
Ophthalmic, 
Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating, 
Choroidean. 

The  Tympanic  is  a  small  branch  which  enters  the  tympanum  through 
a  minute  foramen  in  the  carotid  canal. 

The  Alienor  meningeal  is  distributed  to  the  dura  mater  and  Cas- 
serian  ganglion. 

The  Ophthalmic  artery  arises  from  the  cerebral  portion  of  the  inter- . 
nal  carotid,  and  enters  the  orbit  through  the  foramen  opticum,  imme- 
diately to  the  outer  side  of  the  optic  nerve.  It  then  crosses  the  optic 
nerve  to  the  inner  wall  of  the  orbit,  and  runs  along  the  lower  border 
of  the  superior  oblique  muscle,  to  the  inner  angle  of  the  eye,  where  it 
divides  into  two  terminal  branches,  the  frontal  and  nasal. 

Branches, — ^The  branches  of  the  ophthalmic  artery  may  be  arranged 
into  two  groups:  first,  those  distributed  to  the  orbit  and  surrounding 
'  parts ;  and  secondly,  those  which  supply  the  muscles  and  globe  of  the 
eye.     They  are — 

FirU  CrToup*  Second  Group. 

Lachrymal,  Muscular, 

Supra-orbital,  Anterior  ciliary, 

Posterior  ethmoidal.  Ciliary  short  and  long. 

Anterior  ethmoidal.  Centralis  retinae. 

Palpebral, 

Frontal, 

Nasal. 

The  Lachrymal  is  the  first  branch  of  the  ophthalmic  artery,  and  is 
usually  given  off  immediately  before  that  artery  enters  the  optic  fora- 
men. It  follows  the  course  of  the  lachrymal  nerve,  along  the  upper 
border  of  the  external  rectus  muscle,  and  is  distributed  to  the  lachrymal 
g^nd.  The  small  branches  which  escape  from  the  gland  supply  the 
conjnnetiva  and  upper  eyelid.  The  lachrymal  artery  gives  off  a  modar 
Iranoh  which  passes  through  the  malar  bone  into  the  temporal  fossa 
and  inosculates  with  the  deep  temporal  arteries,  while  some  of  its 
htancheB  become  subcutaneous  on  the  cheek  and  anastomose  with  the 
tiansverse  &ciaL 

The  Suprororbilal  artery  follows  the  course  of  the  frontal  nerve, 
resting  on  the  levator  pelpebrse  muscle ;  it  passes  through  the  suprar 
orbital  foramen  and  divides  into  a  superficial  and  deep  branch,  which 
are  distributed  to  the  muscles  and  integument  of  the  forehead  and  to 
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the  perierenium.    At  the  sopiarorbital  foramen  it  sends  a  branch  in- 
wards to  the  diploe. 

The  Ethmoidal  arteries,  posterior  and  atUerior,  pass  throagh  the 
ethmoidal  foramina,  and  are  distributed  to  the  falz  cerebri  and  to  the 
ethmoidal  cells  and  nasal  fosse.  The  latter  accompanies  the  nasal 
ner?e. 

The  Palpebral  arteries,  iuperior  and  inferior^  are  given  off  from  the 
ophthalmic,  near  the  inner  angle  of  the  orbit ;  they  encircle  the  eye- 
lids, forming  a  superior  and  an  inferior  arch  near  the  borders  of  the 
lids,  between  the  orbicularis  palpebrarum  and  tarsal  cartilage.  At  the 
outer  angle  of  the  eyelids  the  superior  palpebral  inosculates  with  the 
orbitar  branch  of  the  temporal  artery.  The  inferior  palpebral  artery 
sends  a  branch  to  the  nasal  duct. 

The  Frontal  artery,  one  of  the  terminal  branches  of  the  ophthalmic, 
emerges  from  the  orbit  at  its  inner  angle,  and  ascends  along  the  mid- 
dle of  the  forehead.  It  is  distributed  to  the  integument,  muscles,  and 
pericranium. 

The  Nasal  artery,  the  other  terminal  branch  of  the  ophthalmic, 
passes  out  of  the  orbit  above  the  tendo  oculi,  and  divides  into  two 
branches ;  one  of  which  inosculates  with  the  angular  artery,  while  the 
other,  the  dorsalis  nasi,  runs  along  the  ridge  of  the  nose  and  is  distri- 
buted to  the  entire  surface  of  that  organ.  The  nasal  artery  sends  a 
small  branch  to  the  lachrymal  sac. 

The  Muncular  branches,  usually  two  in  number,  superior  and  m- 
ferior,  supply  the  muscles  of  the  orbit ;  and  upon  the  anterior  aspect 
of  the  globe  of  the  eye  give  off  the  anterior  ciliary  arteries,  which 
pierce  the  sclerotic  near  its  margin  of  connection  with  the  cornea,  and 
are  distributed  to  the  iris.  It  is  the  congestion  of  these  vessels  that 
gives  rise  to  the  vascular  zone  around  the  cornea  in  iritis. 

The  CiUary  arteries  are  divisible  into  three  groups,  short,  long,  and 
anterior. 

The  Short  ciliary  are  very  numerous;  they  pierce  the  sclerotic 
around  the  entrance  of  the  optic  nerve,  and  supply  the  choroid  coat 
and  ciliary  processes.  The  long  ciliary^  two  in  number,  pierce  the 
sclerotic  on  opposite  sides  of  the  globe  of  the  eye,  and  pass  forwards 
between  it  and  the  choroid  to  the  iris.  They  form  an  arterial  cirde 
around  the  circumference  of  the  iris  by  inosculating  with  each  other, 
and  from  this  circle  branches  are  given  off  which  ramify  in  the  sub- 
stance of  the  iris,  and  form  a  second  circle  around  the  pupil.  The  an- 
terior ciliary  are  branches  of  the  muscular  arteries ;  they  terminate  in 
the  great  arterial  circle  of  the  iris. 

The  Centralis  retina  artery  pierces  the  optic  nerve  obliquely,  and 
passes  forwards  in  the  centre  of  its  cylinder  to  the  retina,  where  it  di- 
vides into  branches,  which  ramify  in  the  inner  layer  of  that  membrane. 
It  supplies  the  retina,  hyaloid  membrane,  and  zonula  ciliaris ;  and,  by 
means  of  a  branch  sent  forwards  through  the  centre  of  the  vitreous 
humour  in  a  tubular  sheath  of  the  hyaloid  membrane,  the  capsule  of 
the  lens. 
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The  Anterior  eertbral  artery  passes  forwards  in  the  great  longitudinal 
fissure  between  the  two  hemispheres  of  the  brain ;  then  curres  back- 
wards along  the  corpus  callosum  to  its  posterior  extremity.  It  gives 
branches  to  the  ol£bctory  and  optic  nerves,  to  the  under  siuface  of  the 
anterior  lobes,  the  third  ventricle,  the  corpus  callosum,  and  the  inner 
sor&ce  of  the  hemispheres.  The  two  anterior  cerebral  arteries  are 
connected  soon  after  their  origin  by  a  short  anastomosing  trunk,  the 
anterior  oommunicaiing. 

The  Middle  cerebral  artery^  larger  than  the  preceding,  passes  out- 
wards along  the  fissure  of  Sylvius,  and  divides  into  three  principal 
branches,  which  supply  the  anterior  and  middle  lobes,  and  the  island 
of  Reil.  Near  its  origin  it  gives  off  the  numerous  small  branches 
which  enter  the  substantia  perforata,  to  be  distributed  to  the  corpus 
striatum. 

The  Posterior  Communicating  artery y  very  variable  in  size,  some- 
times double,  and  sometimes  altogether  absent,  passes  backwards  and 
inosculates  with  the  posterior  cerebral,  a  branch  of  the  basilar  artery. 
Occasionally  it  is  so  large  as  to  take  the  place  of  the  posterior  cerebral 
artery. 

The  Chorcidean  is  a  small  branch  which  is  given  off  from  the  in- 
ternal carotid,  near  the  origin  of  the  posterior  communicating  artery, 
and  passes  beneath  the  edge  of  the  middle  lobe  of  the  brain  to  enter 
the  descending  comu  of  the  lateral  ventricle.  It  is  distributed  to  the 
choroid  plexus,  and  to  the  walls  of  the  middle  comu. 
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The  Suldavian  artery^  on  the  right  side,  arises  from  the  arteria  in- 
nominata,  opposite  the  stemo-clavicular  articulation,  and  on  the  left, 
from  the  arch  of  the  aorta.  The  right  is  consequently  shorter  than 
the  left,  and  is  situated  nearer  to  the  anterior  wall  of  the  chest ;  it  is 
also  somewhat  greater  in  diameter,  from  being  a  branch  of  a  branch, 
in  place  of  a  division  from  the  main  trunk. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of 
precision  and  surgical  observation,  into  three  portions.  The  first 
portions  of  the  right  and  left  arteries  differ  in  their  course  and  relations 
in  correspondence  with  their  dissimilarity  of  origin.  The  other  two 
portions  are  precisely  alike  on  both  sides. 

The  first  portion^  on  the  right  side^  ascends  obliquely  outwards  to 
the  inner  border  of  the  scalenus  anticus.  On  the  left  side  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  eecond  portion 
curves  outwai^  behind  the  scalenus  anticus ;  and  the  third  portion 
passes  downwards  and  outwards  beneath  the  clavicle,  to  the  lower 
border  of  the  first  rib,  where  it  becomes  the  axillary  artery. 

Relations* — The  first  portion,  on  the  r^ht  side,  is  in  relation  in /ront 
with  the  internal  jugular  and  subclavian  vein  at  their  point  of 
junction,  and  is  crossed  by  the  pneumogastric  nerve,  cardiac  nerves. 
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and  phrenic  nerre.  Bekimd  and  hemeaih  it  is  invested  by  the  pleiiia, 
is  cTMsed  by  the  right  ncunent  laryngeal  nerre  and  TertebiBl  vein, 
and  is  in  relation  with  the  transverse  process  of  the  seventh  cervical 
vertebra.  The^rst  portUm  on  the  Ufl  side  is  in  relation  in  front  with 
the  pleura,  the  vena  innominata,  the  pnenmogastric  and  phrenic  nerves 
(which  lie  parallel  to  it),  and  the  left  carotid  artery.  To  its  ismer 
tide  is  the  oesophagus ;  to  its  outer  tide  the  pleura ;  and  bekimd^  the 
thoracic  duct,  longus  colli,  and  vertebral  column. 

Plan  of  the  rdaUom  of  the^n^poiiton  of  the  Ri^  SnbcUvian  Artery. 

Internal  juguUur  vein, 
Subclavian  vein, 
Pneumogastric  nerve, 
Cardiac  nerves. 
Phrenic  nerve. 


Right  Subclavian  Artery. 


Behbitd  and  Beneath, 

Pleura, 

Recurrent  laryngeal  nerve. 

Vertebral  vein, 

Transverse  process  of  7th  cervical  vertebra. 


Plan  of  the  relations  of  the  Jirst  portion  of  the  Left  Subclavian 
Artery. 

In  Front. 

Pleura, 

Vena  innominata, 
Pneumog^tric  nave. 
Phrenic  nerve. 
Left  carotid  artery. 


Inner  Side. 
<Esophagus 


Left  subclaviaa  artery. 


Behind. 

Thoracic  duct, 
Longus  colli, 
Vertebral  column. 


Outer  Side. 
Pleura. 


The  Second  portion  is  situated  between  the  two  scaleni,  and  is  sup- 
ported by  the  margin  of  the  first  rib.  The  scalenus  anticus  separates 
it  from  the  subclavian  vein  and  phrenic  nerve.  Behind  it  is  in  rela- 
tion with  the  brachial  plexus. 

The  Third  portion  is  in  relation,  in  front  with  the  subclavian  vein 


uid  inbclaTius  miucle;  b^iad  -with  the  bnchial  plexai  and  Kaleimt 


FIui  of  ths  ntoianrof  the  tjfainf/iortuNDf  theSabcbTianArtny. 


FlMjimft  mjoida. 


s.  The  lig^  oBotid,    - —  ^-. 

K^ond  poriian.  E.  Tht  third  poclian.  0  The  i 
brim  tfiyioid.  8.  The  Itemid  uU.  V.  Thi!  »iit  - 
— "-'- ■--      ■!,  The  ptnterior  •«?«!«  oi 
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rib.  The  profunda  cervicis  and  superior  intercostal  frequently  en- 
croach upon  the  second  portion,  and  not  unfrequently  a  branch  or 
branches  may  be  found  proceeding  from  the  third  portion. 

The  primary  branches  are  five  in  number,  the  first  three  being 
asoending,  and  the  remaining  two  descending ;  they  are  the — 

Vertebral, 

/Inferior  thyroid. 
Supra-scapular, 
"  '  \  Posterior  scapular, 

(^Superficialis  cervicis. 
Profunda  cervicis, 
Superior  intercostal. 
Internal  mammary. 

The  y  XRTBBR  AL  ARTERY  is  the  first  and  the  largest  of  the  branches 
of  the  subclavian  artery;  it  ascends  through  the  foramina  in  the 
transverse  processes  of  all  the  cervical  vertebrae,  excepting  the  last ; 
then  winds  backwards  around  the  articulating  process  of  the  atlas ; 
and,  piercing  the  dura  mater,  enters  the  skull  through  the  foramen 
magnum.  The  two  arteries  unite  at  the  lower  border  of  the  pons 
Varolii,  to  form  the  basilar  artery.  In  the  foramina  of  the  transverse 
processes  of  the  vertebrae  the  artery  lies  in  front  of  the  cervical  nerves. 

Dr.  John  Davy*  has  observed  that,  when  the  vertebral  arteries 
difiier  in  size,  the  left  is  generally  the  larger:  thus  in  ninety-eigbt 
cases  he  found  the  left  vertebral  the  larger  twenty-six  times,  and  the 
right  only  eight  In  the  same  number  of  cases  he  found  a  small  band 
stretching  across  the  cylinder  of  the  basilar  artery,  near  the  junction 
of  the  two  vertebral  arteries,  seventeen  times,  and  in  a  few  instances  a 
small  communicating  trunk  between  the  two  vertebral  arteries  previ- 
ously to  their  union.  I  have  several  times  seen  this  communicating 
branch,  and  have  a  preparation  now  before  me  in  which  it  is  ex- 
hibited. 

The  Basilar  artbry,  so  named  from  its  position  at  the  base  of 
the  brain,  runs  forwards  to  the  anterior  border  of  the  pons  Varolii, 
where  it  divides  into  four  ultimate  branches,  two  to  either  side. 

Brandies. — The  branches  of  the  vertebral  and  basilar  arteries  are 
the  following: — 

Laterd  spinal. 
Posterior  meningeal. 
Vertebra!^    {  Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar, 

f  Transverse, 
Basilar,    \  Superior  cerebellar, 
\  Posterior  cerebral. 

*  Edinburgb  Medical  and  Surgical  Journal,  1 839. 


F06TXRIOB  CBRXBRAL  ARTSRT.  317 

The  Lateral  spinal  branches  enter  the  inyertebral  foramina,  and 
are  distributed  to  the  spinal  cord  and  to  its  membranes.  Where  the 
▼ertebral  artery  curves  around  the  wrticular  process  of  the  atlas,  it 
gives  ofif  several  muscular  branches. 

The  Posterior  meningeal  are  one  or  two  small  branches  which  enter 
the  cranium  through  the  foramen  magnum,  to  be  distributed  to  the 
dura  mater  of  the  cerebellar  fossae,  and  to  the  falx  cerebelli  One 
branch,  described  by  Soemmering,  passes  into  the  cranium  along  the 
first  cervical  nerve. 

The  Anterior  spinal  is  a  small  branch  which  unites  with  its  fellow  of 
the  opposite  side,  on  the  front  of  the  medulla  oblongata.  The  artery 
formed  by  the  union  of  these  two  vessels  descends  adong  the  anterior 
aspect  of  the  spinal  cord,  to  which  it  distributes  branches. 

The  Posterior  spinal  winds  around  the  medulla  oblongata  to  the  pos- 
terior aspect  of  the  cord,  and  descends  on  either  side,  communicating 
very  freely  with  the  spinal  branches  of  the  intercostal  and  lumbar 
arteries.  Near  its  conmienoement  it  sends  a  branch  upwards  to  the 
fourth  ventricle. 

The  Inferior  oerdtellar  arteries  wind  around  the  upper  part  of  the 
medulla  oblongata  to  the  under  sur&ce  of  the  cerebellum,  to  which 
they  are  distributed.  They  pass  between  the  filaments  of  origin  of 
tile  hypoglossal  nerve  in  their  course,  and  anastomose  with  the  supe- 
rior cerebellar  arteries. 

The  Transwrse  branches  of  the  basilar  artery  supply  the  pons 
Varolii,  and  adjacent  parts  of  the  brain.  One  of  these  branches, 
larger  than  the  rest,  passes  along  the  cms  cerebelli  to  be  distributed 
to  the  anterior  border  of  the  cerebellum.  This  may  be  called  the 
middle  cerebellar  artery. 

The  Superior  cerebellar  arteries,  two  of  the  terminal  branches  of  the 
basilar,  wind  around  the  cms  cerebri  on  each  side  in  relation  with  the 
fourth  nerve,  and  are  distributed  to  the  upper  surface  of  the  cerebellum 
inosculating  with  the  inferior  cerebellar.  This  artery  gives  o£f  a  small 
branch  which  accompanies  the  seventh  pair  of  nerves  into  the  meatus 
auditorius  intemus. 

The  Posterior  cerebral  arteries,  the  other  two  terminal  branches  of 
the  basilar,  wind  around  the  cms  cerebri  at  each  side,  and  are  dis- 
tributed to  the  posterior  lobes  of  the  cerebrom.  They  are  separated 
firom  the  superior  cerebellar  artery,  near  their  origin,  by  the  third  pair 
of  nerves,  and  are  in  close  relation  with  the  fourth  pair  in  their  course 
around  the  crara  cerebri.  Anteriorly,  near  their  origin,  they  give  off 
a  tuft  of  small  vessels  which  enter  the  locus  perforatus,  and  they  re- 
ceive the  posterior  communicating  arteries  from  the  internal  carotid. 
They  also  send  a  branch  to  the  velum  interpositum  and  plexus  cho- 
loides. 

The   communications   established  between   the   anterior  cerebral 

Lrteries  in  front,  and  the  internal  carotids  and  posterior  cerebral 

rteries  behind,  by  the  communicating  arteries,  constitute  the  circle 

*  Willis.    This  remarkable  communication  at  the  base  of  the  brain  is 
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finmed  by  the  anterior  communicating  bianch,  anterior  oeiebralB,  and 
internal  carotid  arteries  in  front,  and  by  the  posteriM'  tonmranicating, 
posterior  eerebials,  and  basilar  artery  behind. 

Fig.UQ.* 


The  Thyroid  axis  is  a  short  tnink  which  divides  ahuost  immedi- 


*  The  circle  of  Willis.  The  arteries  have  references  only  on  one  aide,  on 
account  of  their  symmetrical  distribution.  1.  The  vertebral  arteries.  "3.  Tlie 
two  anterior  spinal  branches  uniting  to  form  a  single  vesseL    3.  One  of  the 

gosterior  spinal  arteries.  4.  The  posterior  meningeiEd.  6.  The  inferior  cere- 
ellar.  6.  The  basilar  artery  giving  off  its  transverse  branches  to  either  side. 
7.  The  superior  cerebellar  artery.  8.  The  posterior  cerebral.  9.  The  posterior 
communicating  branch  of  the  internal  carotid.  10.  The  internal  carotid  arteiy, 
shewing  the  curvatures  it  makes  within  the  skuU.  1 1 .  The  ophthalmic  artery 
divided  across.  12.  The  middle  cerebral  arteiy.  13.  The  anterior  cerebru 
arteries  connected  by,  14.  The  anterior  communicating  arteiy. 
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ateljT  after  its  origin  into  four  branches,  some  of  which  are  oocasionaUj 
Inaoches  of  the  subdavian  artery  itself 

The  Infbrior  thyroid  artery  ascends  obliquely  in  a  serpentine 
coarse  behind  theisheath  of  the  carotid  vessels,  to  the  inferior  port  of 
thyroid  gland,  to  which  it  is  distributed ;  it  sends  branches  also  to  the 
tiachea,  lower  part  of  the  larynx,  and  (esophagus.  It  is  in  relation 
with  the  middle  cervical  ganglion  of  the  sympathetic,  which  lies 
in  front  of  it 

The  Supra-scapular  artery  (tiansversalis  humeri)  passes  ob- 
hqudy  outwards  behind  the  clavicle,  and  over  the  ligament  of  the 
supra-scapular  notch,  to  the  supra-spinatus  fossa.  It  crosses  in  its 
course  the  scalenus  anticufT  muscle,  phrenic  nerve,  and  subclavian 
artery,  is  distributed  to  the  muscles  on  the  dorsum  of  the  scapula,  and 
inosculates  with  the  posterior  scapular,  and  beneath  the  acromion  pro- 
cess with  the  dorsal  branch  of  the  subscapular  artery.  At  the  supra- 
scapular notch  it  sends  a  large  branch  to  the  trapezius  muscle.  The 
sapra-scapular  artery  is  not  unfrequently  a  branch  of  the  subclavian. 

The  Posterior  scapular  artery  (transversalis  colli)  passes 
transversely  across  the  subclavian  triangle  at  the  root  of  the  neck,  to 
the  superior  angle  of  the  scapula.  It  then  descends  along  the  posterior 
border  of  that  bone  to  its  inferior  angle,  where  it  inosculates  with  the 
subscapular  artery,  a  branch  of  the  axillary.  In  its  course  across  the 
ueck  it  passes  in  front  of  the  scalenus  anticus,  and  across  the  brachial 
plexus ;  in  the  rest  of  its  course  it  is  covered  in  by  the  trapezius,  levator 
anguli  scapulae,  rhomboidous  minor,  and  rhomboideus  major  muscles. 
Sometimes  it  passes  behind  the  scalenus  anticus,  and  between  the 
nerves,  which  constitute  the  brachial  plexus.  This  artery,  which  is 
very  irregular  in  its  origin,  proceeds  more  frequently  from  the  third 
portion  of  the  subclavian  artery  than  from  the  first. 

The  posterior  scapular  gives  branches  to  the  neck,  and  opposite  the 
angle  of  the  scapula  inosculates  with  the  profunda  cervicis.  It  sup- 
plies the  muscles  along  the  posterior  border  of  the  scapula,  and  estab- 
lishes an  important  anastomotic  communication  between  the  branches 
of  the  external  carotid,  subclarian,  and  axillary  arteries. 

The  SupERFiciALis  CERVICIS  artery  (cervicalis  anterior)  is  a 
small  vessel,  which  ascends  upon  the  anterior  tubercles  of  the  trans- 
verse processes  of  the  cervical  vertebrae,  lying  in  the  groove  between 
the  scalenus  anticus  and  rectus  anticus  major.  It  is  distributed  to  the 
deep  muscles  and  glands  of  the  neck,  and  sends  branches  through  the 
intervertebral  foramina  to  supply  the  spinal  cord  and  its  membranes. 

The  Profunda  cervicis  (cervicalis  posterior)  passes  backwards 
'nxreen  the  transverse  processes  of  the  seventh  cervical  and  first  dor- 
vertebra,  and  then  ascends  the  back  part  of  the  neck,  between  the 
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complezuB  and  semi-Bpinalis  colli  muacles.  It  inosculates  abore  -with 
the  princeps  cenricis  of  the  occipital  artery,  and  below,  by  a  descending 
branch,  with  the  posteriw  scapular. 

Tbe  Superior  intercostal  artery  descends  behind  the  pleura 
upon  the  necks  of  the  first  two  ribs,  and  inosculates  with  the  first  aortic 
intercostal.  It  gives  off  two  branches  which  supply  the  first  two  in- 
tercostal spaces. 

The  Internal  mammary  artery  descends  by  the  side  of  the 
sternum,  resting  upon  the  costal  cartilages,  to  the  diaphragm ;  it  then 
pierces  ^e  anterior  fibres  of  the  diaphragm ;  and  enters  the  sheath  of 
^e  rectus,  where  it  inosculates  with  the  epigastric  artery,  a  branch  of 
the  external  iliac.  In  the  upper  part  of  its  course  it  is  crossed  by  the 
phrenic  nerve,  and  lower  down  lies  between  the  triangularis  stemi  and 
the  internal  intercostal  muscles. 

The  BrawAes  of  the  internal  mammary  are, — 

Anterior  intercostal. 

Mammary, 

Comes  nervi  phrenici. 

Mediastinal, 

Pericardiac, 

Musculo-phrenic. 

The  Anterior  intercostals  supply  the  intercostal  muscles  of  the  firont 
of  the  chest,  and  inosculate  with  the  aortic  intercostal  arteries.  Each 
of  the  first  three  anterior  intercostals  gives  off  a  large  branch  to  the 
mammary  gland,  which  anastomoses  freely  with  the  thoracic  branches 
of  the  axillary  artery ;  the  corresponding  branches  from  the  remaining 
intercostals  supply  the  integument  and  pectoralis  major  muscle.  Tbere 
are  usually  two  anterior  intercostal  arteries  in  each  space. 

The  Comes  nervi  phrenici  is  a  long  and  slender  branch  which  accom- 
panies the  phrenic  nerve. 

The  mediastinal  and  pericardiac  branches  are  small  vessels  distri- 
buted to  the  anterior  mediastinum,  the  thymus  gland,  and  peri- 
cardium. 

The  MuscuUhphrenic  artery  winds  along  the  attachment  of  the 
diaphragm  to  the  ribs,  supplying  that  muscle  and  sending  branches  to 
the  inferior  intercostal  spaces.  '*  The  mammary  arteries,**  says  Dr. 
Harrison,  ''are  remarkable  for  the  number  of  their  inosculations,  and 
for  the  distant  parts  of  the  arterial  system  which  they  serve  to  con- 
nect. They  anastomose  with  each  odier,  and  their  inosculations,  with 
the  thoracic  aorta,  encircle  the  thorax.  On  the  parietes  of  this  cavity 
their  branches  connect  the  axillary  and  subclavian  arteries ;  on  the 
diaphragm  they  form  a  link  in  the  chain  of  inosculations  between  the 
subclavian  artery  and  abdominal  aorta,  and  in  the  parietes  of  the  ab- 
domen they  form  an  anastomosis  most  remarkable  for  the  distance  be- 
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tween  those  yeBsels  which  it  serves  to  connect ;  namely,  the  arteries 
of  the  saperior  and  inferior  extremities.^ 

VarieHes  of  the  subclavian  Arteries. — Varieties  in  these  arteries  are 
rare ;  that  which  most  frequently  occurs  is  the  origin  of  the  right 
subclayian,  from  the  left  extremity  of  the  arch  of  the  aorta,  below  the 
left  subclavian  artery.  The  vessel,  in  this  case,  curves  behind  the 
oesophagus  and  right  carotid  artery,  and  sometimes  between  the  oeso- 
phagus and  trachea,  to  the  upper  border  of  the  first  rib  on  the  right 
side  of  the  chest,  where  it  assumes  its  ordinary  course.  In  a  case* 
of  subclavian  aneurism  on  the  right  side,  above  the  clavicle,  which 
happened  during  the  summer  of  1839,  Mr.  Listen  proceeded  to  per- 
foim  the  operation  of  tying  the  carotid  and  subclavian  arteries  at  their 
point  of  division  from  the  innominata.  Upon  reaching  the  point  where 
the  bifrurcation  should  have  existed,  he  found  that  there  was  no  sub- 
clavian artery.  With  that  admirable  self-possession  which  distinguishes 
this  eminent  surgeon  in  all  cases  of  emergency,  he  continued  his  dis- 
section more  deeply,  towards  the  vertebral  column,  and  succeeded  in 
securing  the  artery.  It  was  ascertained  after  death,  that  the  arteria 
innominata  was  extremely  short,  and  that  the  subclavian  was  given  off 
within  the  chest  from  the  posterior  aspect  of  its  trunk,  and  pursued  a 
deep  course  to  the  upper  margin  of  the  first  rib.  In  a  preparation 
which  was  shewn  to  me  in  Heidelberg  some  years  since  by  Professor 
Tiedemann,  the  right  subclavian  artery  arose  from  the  thoracic  aorta, 
as  low  down  as  the  fourth  dorsal  vertebra,  and  ascended  horn  that 
point  to  the  border  of  the  first  rib.  Varieties  in  the  branches  of  the 
subclavian  are  not  unfrequent ;  the  most  interesting  is  the  origin  of 
the  left  vertebral,  firom  the  arch  of  the  aorta,  of  which  I  possess  several 
preparations, 

AXILLARY   ARTBRY. 

The  axillary  artery  forms  a  gentle  curve  through  the  middle  of  the 
axillary  space  from  the  lower  border  of  the  first  rib  to  the  lower  border 
of  the  Utissimus  dorsi,  where  it  becomes  the  brachial. 

RdaHons, — After  emerging  from  beneath  the  margin  of  the  costo- 
coracoid  membrane,  it  is  in  relation  with  the  axillary  vein,  which  lies 
at  first  to  the  inner  side,  and  then  in  front  of  the  artery.  Near  the 
middle  of  the  axilla  it  is  embraced  by  the  two  heads  of  the  median 
nerve,  and  is  covered  in  by  the  pectoral  muscles.  Upon  the  inner  or 
thoracic  side  it  is  in  relation,  first,  with  the  first  intercostal  muscle  ; 
it  next  rests  upon  the  first  serration  of  the  serratus  magnns ;  and  is 
then  separated  from  the  chest  by  the  brachial  plexus  of  nerves.  By 
its  outer  or  humeral  side  it  is  at  first  separated  from  the  brachial 
plexus  by  a  triangular  cellular  interval;  it  next  rests  against  the 
'endon  of  the  subscapularis  muscle;  and  thirdly,  upon  the  coraco- 
)rachialiB  muscle. 

*  This  case  is  recorded  in  the  Lancet,  vol.  i.  1839-40,  pp.  37  and  419. 
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The  reiaiiofu  of  the  axillary  artery  may  be  thus  ananged: — 

In  Front.  Inner  or  Thoraeic  Side.        Outer  or  Humeral  Side, 

PectoFalis  major,        First  intercostal  muscle.  Plexus  of  nerves, 

Pectoralis  minor.        First  serration  of  ser-  Tendon  of    sub- 
Pectoialis  major.            ratus  magnus,  scapularis. 

Plexus  of  neryes.  Coraco-brachialis. 

jBnmcA«8. — ^The  branches  of  the  Amllary  artery  are  seven  in 
number: — 

Thoracica  acromialis, 
Superior  thoracic. 
Inferior  thoracic, 
Thoracica  axillaris. 
Subscapular, 
Circumflex  anterior. 
Circumflex  posterior. 

The  thoracica  acromialis  and  superior  thoracic  are  found  in  the  tri- 
angular space  above  the  pectoralis  minor.  The  inferior  thoracic  and 
thoracica  axillaris,  below  the  pectoralis  minor.  And  the  three  re- 
mainmg  branches  below  the  lower  border  of  the  subscapularis. 

The  Thoracica  acromialis  is  a  short  trunk  which  ascends  to  the  space 
above  the  pectoralis  minor  muscle,  and  divides  into  three  branches, 
OoraeiCf  which  is  distributed  to  the  pectoral  muscles  and  mammary 
giand ;  acromial^  which  passes  outwards  to  the  acromion,  and  inoscu- 
btes  with  branches  of  the  supra-scapular  artery;  and  descending^ 
which  follows  the  interspace  between  the  deltoid  imd  pectoralis  major 
muscles,  and  is  in  relation  with  the  cephalic  vein. 

The  Superior  thoraeic  (short)  frequently  arises  by  a  common  trunk 
with  the  preceding;  it  runs  along  the  upper  border  of  the  pectoralis 
minor,  and  is  distributed  to  the  pectoral  muscles  and  mammary  gland, 
inosculating  with  the  intercostal  and  mammary  arteries. 

The  If^erior  thoracic  (long  external  mammary)  descends  along  the 

lower  border  of  the  pectoraHs  minor  to  the  side  of  the  chest.     It  is 

distributed  to  the  pectoralis  major  and  minor,  serratus  magnus,  and 

subscapularis  muscle,  to  the  axiUary  glands   and  mammary  gland  ; 

inosculating  with  the  superior  thoracic,  intercostal,  and  mammary 

arteries. 

The  Thoracica  amUaris  is  a  small  branch  distributed  to  the  plexus 

"  nerves  and  glands  in  the  axilla.     It  is  frequently  derived  from  one 

'  the  other  thoracic  branches. 

The  Subscapular  artery,  the  largest  of  the  branches  of  the  axillary, 
ns  along  the  lower  border  of  the  subscapularis  muscle,  to  the  inferior 
gle  of  8ie  scapula,  where  it  inosculates  with  the  posterior  scapular, 
oanch  of  the  subclavian.  It  supplies,  in  its  course,  the  muscles  on 
!  under  surface  and  inferior  border  of  the  scapula,  and  the  side  of  the 
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chest.  At  about  an  inch  and  a  half  from  the  axillary,  it  gires  off  a 
large  branch,  the  doraalis  $oapul^  which  passes  backwards  through 
the  triangular  space  bounded  by  the  t^res  minor,  t^res  major,  and  sca- 
pular head  of  the  triceps,  and  beneath  the  infra-spinatns  to  the  dorsum 
of  the  scapula,  where  it  is  distributed,  inosculating  with  the  supra- 
scapular and  posterior  scapular  arteries. 

The  Oircun^ex  arteries  wind  around  the  neck  of  the  humerus.  The 
anterior,  very  small,  passes  beneath  the  coiaco-brachialis  and  short 
head  of  the  biceps,  and  sends  a  branch  upwards  along  the  bicipital 
groove  to  supply  the  shoulder- joint. 

The  Pos^rior  drcumfiex,  of  larger  size,  passes  backwards  through 
the  quadrangular  space  bounded  by  the  teres  minor  and  major,  ^e 
scapular  head  of  the  triceps  and  the  humerus,  and  is  distributed  to  the 
deltoid  muscle  and  joint.  Sometimes  this  artery  is  a  branch  of  the 
superior  profunda  of  the  braehiaL  It  then  ascends  behind  the  tendon 
of  the  teres  major,  and  is  distributed  to  the  deltoid  without  passing 
through  the  quadrangular  space.  The  posterior  circumflex  artery 
sends  branches  to  the  shoulder-joint* 

Varieties  of  ike  axillary  Artery. — The  most  frequent  peculiarity 
of  this  kind  is  the  division  of  the  vessel  into  two  truiDcs  of  equal  size : 
a  muscular  trunk,  which  gives  off  some  of  the  ordinary  axillary 
branches  and  supplies  the  upper  arm,  and  a  continued  trunk,  which 
represents  the  brachial  artery.  The  next  most  frequent  variety  is  the 
high  division  of  the  ulnar  which  passes  down  the  arm  by  the  side  of 
the  brachial  artery,  and  superficially  to  the  muscles  proceeding  frran 
the  inner  condyle,  to  its  ordinary  distribution  in  the  hand.  In  this 
course  it  lies  immediately  beneath  the  deep  fascia  of  the  fore-arm,  and 
may  be  seen  and  felt  pulsating  beneath  the  integument.  The  high 
division  of  the  radial  from  the  axillary  is  rare.  In  one  instance,  I  saw 
the  axillary  artery  divide  into  three  branches  of  nearly  equal  size, 
which  passed  together  down  the  arm,  and  at  the  bend  of  the  elbow 
resolved  themselves  into  radial,  ulnar,  and  interosseous.  But  the 
most  interesting  variety,  both  in  a  physiological  and  surgical  sense,  is 
that  described  by  Dr.  Quain,  in  his  ^  Elements  of  AnaUnny.'^  **  I 
found  in  the  dissecting-room,  a  few  years  ago,  a  variety  not  hitherto 
noticed ;  it  was  at  first  taken,  for  the  ordinary  high  division  of  the 
ulnar  artery.  The  two  vessels  descended  from  the  point  of  division  at 
the  border  of  the  axilla,  and  lay  parallel  with  one  another  in  their 
course  through  the  arm ;  but.  instead  of  diverging,  as  is  usual,  at  the 
bend  of  the  elbow,  they  converged,  and  united  so  as  to  form  a  short 
trunk  which  soon  divided  again  into  the  radial  and  ulnar  arteries  in 
the  regular  way.^^  In  a  subject,  dissected  by  myself,  this  variety  ex- 
isted in  both  aims ;  and  I  have  seen  several  instances  of  a  similar 
kind. 
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The  Brachial  artery  passes  down  the  inner  side  of  the  arm,  from 
the  lower  border  of  the  latissimus  dorsi  to  the  bend  of  the  elbow, 
where  it  divides  into  the  radial  and  ulnar  arteries. 

BelaHons, — In  its  course  downwards,  it  rests  upon  the  coraco- 
braclualis  muscle,  internal  head  of  the  triceps,  brachialis  anticus,  and 
the  tendon  of  the  biceps.  To  its  inner  side  is  the  ulnar  nerve ;  to  the 
outer  side,  the  coraco-brachialis  and  biceps  muscles ;  in  front  it  has 
the  basilic  vein,  and  is  crossed  by  the  median  nerve.  Its  relations, 
within  its  sheath,  are  the  vense  comites. 

Plan  of  the  relaiions  of  the  Brachial  Artery. 

In  Front. 

Basilic  vein, 
Deep  £ucia, 
Meduan  nerve. 


Inner  Side. 
Ulnar  nerve. 


Brachial  Artery. 


Outer  Side. 

Coraco-brachialiB, 
Biceps. 


Behind. 

Short  head  of  triceps, 
Coraco-brachialis, 
Brachialis  anticus, 
Tendon  of  Biceps. 

The  branches  of  the  brachial  artery  are,  the — 

Superior  profunda, 
Inferior  profunda, 
Anastomotica  magna, 
Muscular. 

The  Superior  profunda  arises  opposite  the  lower  border  of  the  latis- 
simus dorsi,  and  winds  around  the  humerus,  between  the  triceps  and 
the  bone,  to  the  space  between  the  brachialis  anticus  and  supinator 
bngns,  where  it  inosculates  with  the  radial  recurrent  branch.  It  ac- 
companies the  musculo-spiral  nerve.  In'its  course  it  gives  off  the  pos- 
terior articular  artery,  which  descends  to  the  elbow-joint,  and  a  more 
superficial  branch  which  inosculates  with  the  interosseous  articular 
rtery. 

The  Inferior  prof unda  arises  from  about  the  middle  of  the  brachial 

rtery,  and  descends  to  the  space  between  the  inner  condyle  and  ole- 

"anon  in  company  with  the  ulnar  nerve,  where  it  inosculates  with  the 

isterior  ulnar  recurrent. 

The  Anastomotica  magna  is  given  off  nearly  at  right  angles  from  the 
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brachial,  at  about  two  inches  above  the  joint  It  paBses  directly  in- 
wards, and  divides  into  two  branches  which  inosculate  with  the  ante- 
rior and  posterior  ulnar  recurrent  arteries  and  with  the  inferior  pro- 
funda. 

The  MvaeuUtt  branches  are  distributed  to  the  muscles  in  the  course 
of  the  artery,  viz.  to  the  coiaoo-biachialis,  biceps,  deltoid,  brachialis 
auticus  and  triceps. 

Farieties  of  the  brachial  Artery,'^Th.e  most  frequent  peculiarity 
in  the  distribution  of  branches  from  this  artery  is  the  high  division  of 
the  radial,  which  arises  generally  from  about  the  upper  third  of  the 
brachial  arteiy,  and  descends  to  its  normal  position  at  the  bend  of  the 
elbow.  The  ulnar  artery  sometimes  arises  from  the  brachial  at  about 
two  inches  above  the  elbow,  and  pursues  either  a  superficial  or  deep 
course  to  the  wrist ;  and,  in  more  than  one  instance,  I  have  seen  the 
interosseous  arteiy  arise  from  the  brachial  a  little  above  the  bend  of 
the  elbow.  The  two  profunda  arteries  occasionally  arise  by  a  common 
trunk,  or  there  may  be  two  superior  profrmds. 
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The  Radial  artery^  one  of  the  divisions  of  the  brachial,  appears  fit)m 
its  direction  to  be  the  continuation  of  that  trunk.  It  runs  along  the 
radial  side  of  the  fore-aim,  from  the  bend  of  the  elbow  to  the  wrist ; 
it  there  turns  around  the  base  of  the  thumb,  beneath  its  extensor 
tendons,  and  passes  between  the  two  heads  of  the  first  dorsal  in- 
terosseous muscle,  into  the  palm  of  the  hand.  It  then  crosses  the 
metacarpal  bones  to  the  ulnar  side  of  the  hand,  forming  the  deep 
palmar  arch^  and  terminates  by  inosculating  with  the  superficial 
palmar  arch. 

In  the  upper  half  of  its  course,  the  radial  artery  is  situated  between 
the  supinator  longus  muscle,  by  which  it  is  overlapped  superiorly,  and 
the  pronator  radii  teres ;  in  the  lower  hal^  between  the  tendons  of 
the  supinator  longus  and  flexor  caipi  radialis.  It  rests  in  its  course 
downwards,  upon  the  supinator  brevis,  pronator  radii  teres,  radial 
origin  of  the  flexor  sublimis,  flexor  longus  pollids,  and  pronator  qua- 
dratus;  and  is  covered  in  by  the  integument  and  fasciae.  At  the 
wrist  it  is  situated  in  contact  with  the  dorsal  caipal  ligaments  and 
boieath  the  extensor  tendons  of  the  thumb ;  and,  in  the  pahn  of  the 
hand,  beneath  the  flexor  tendons.  It  is  accompanied  by  venae  comites 
liroughout  its  course,  and  by  its  middle  third  is  in  close  relation  with 
e  radial  nerve. 

ofdnda.  14.  The  tuperfidalis  volae.  16.  The  ulnar  artery.  l6.  Its  super- 
ial  palmar  arch  giving;  off  dintal  branches  to  three  iingen  and  a  half.  17. 
tie  magna  pollids  and  radialis  mdicis  arteries.  18.  The  posterior  ulnar  recur- 
nt.  IQ.  The  anterior  interosseous  artery.  20.  The  posterior  interosseous,  as 
is  passing  through  the  interosseous  membrane. 
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Plan  of  the  relaiiont  of  the  Radial  Arter^r  in  the  Fore-ann. 

In  Front, 

Deepfuda, 
Supinator  longus. 


Irmer  Side. 

Pronator  radii  terea, 
Flexor  carpi  radialia. 


Radial  artery. 


Outer  Side, 

Supinator  longns, 
Ramal  nerve  (middle 
third  of  its  course). 


Behind. 


Supinator  brevis, 
Pronator  radii  teres, 
Flexor  sublimis  di^torum, 
Flexor  longus  pollicis, 
Pronator  quadratus, 
Wrist-joint. 

The  Branches  of  the  radial  artery  may  be  arranged  into  three  groups, 
corresponding  with  the  three  regions,  the  fore-arm,  the  wrist,  and  the 
hand ;  they  are — 


Forearm,     \  R«:»n«ntiadial, 
^     (  Muscular. 


Wrist, 


Handy 


ISuperficialis  volae, 
Carpalis  anterior, 
Carpalis  posterior, 
Metacarpalis, 
Dorsales  pollicis. 

/  Princeps  pollicis, 
\  Radialis  indicis, 
J  InteroBseae, 
V  Perforantes. 


The  Recurrent  branch  is  given  off  immediately  below  the  elbow ;  it 
ascends  in  the  space  between  the  supinator  longus  and  brachialis  anti- 
cus  to  supply  the  joint,  and  inosculates  with  the  terminal  branches  of 
the  superior  profunda.  This  vessel  gives  off  numerous  muscular 
branches. 

The  Muscular  bran(^  are  distributed  to  the  muscles  on  the  radial 
side  of  the  fore-arm. 

The  Superfrdalis  vola  is  given  off  from  the  radial  artery  while  at  the 
wrist.  It  passes  between  the  fibres  of  the  abductor  pollicis  muscle, 
and  inosculates  with  the  termination  of  the  ulnar  artery,  completing 
the  superficial  palmar  arch.  This  artery  is  very  variable  in  size,  being 
sometimes  as  large  as  the  continuation  of  the  radial,  and  at  other  times 
a  mere  muscular  ramusculus,  or  entirely  wanting ;  when  of  large  siae 
it  supplies  the  palmar  side  of  the  thumb  and  the  radial  side  of  the 
index  finger. 
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The  Carpal  blanches  are  intended  for  the  supply  of  the  wrist,  the 
anterior  caipal  mjront^  and  the  posterior,  the  larger  of  the  two,  be- 
hind. The  oarpalis  posterior  crosses  the  carpus  transversely  to  the 
ulnar  border  of  the  hand,  where  it  inosculates  with  the  posterior  car- 
pal branch  of  the  ulnar  artery.  Superiorly  it  sends  branches  which 
inosculate  with  the  termination  of  the  anterior  interosseous  artery ; 
inferiorly,  it  gives  oif  posterior  interosseous  branches^  which  anastomose 
with  the  perforating  branches  of  the  deep  palmar  arch,  and  then  run 
forward  upon  the  dorsal  interossei  muscles. 

The  Metacarpal  branch  runs  forward  on  the  second  dorsal  interos- 
seoius  muscle,  and  inosculates  with  the  digital  branch  of  the  superficial 
palmar  arch,  which  supplies  the  adjoining  sides  of  the  index  and  mid- 
dle fingers.  Sometimes  it  is  of  large  size,  and  the  true  continuation 
of  the  radial  artery. 

The  Dorsales  pollicis  are  two  small  branches  which  run  along  the 
sides  of  the  dorsal  aspect  of  the  thumb. 

The  PHnceps  pollicis  descends  along  the  border  of  the  metacarpal 
bone,  between  the  abductor  indicis  and  adductor  pollicis  to  the  base  of 
the  first  phalanx,  where  it  divides  into  two  branches,  which  are  dis- 
tributed to  the  two  sides  of  the  palmar  aspect  of  the  thumb. 

The  RadiaUs  indicis  is  also  situated  between  the  abductor  indicis 
the  adductor  pollicis,  and  runs  along  the  radial  side  of  the  index  finger, 
forming  its  collateral  artery.  This  vessel  is  frequently  a  branch  of 
the  princeps  pollicis. 

The  InterosseSy  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch ;  they  pass  forward  upon  the  interossei  muscles  and  in- 
osculate with  the  digital  branches  of  the  superficial  arch,  opposite  the 
heads  of  the  metacarpal  bones. 

The  Perforantesy  Uiree  in  number,  pass  directly  backwards  between 
the  heads  of  the  dorsal  interossei  muscles,  and  inosculate  with  the 
posterior  interosseous  arteries. 

ULNAR  ARTERY. 

The  Ulnar  artery^  the  other  division  of  the  brachial  artery,  crosses 
the  arm  obliquely  to  the  commencement  of  its  middle  third ;  it  then 
runs  down  the  idnar  side  of  the  fore-arm  to  the  wrist,  crosses  the  an- 
nular ligament,  and  forms  the  superficial  palmar  arch,  which  terminates 
by  inosculating  with  the  superficialis  volse. 

Relations. — In  the  upper  or  oblique  portion  of  its  course,  it  lies 
upon  the  brachialis  anticus  and  flexor  profundus  digitorum ;  and  is 
covered  in  by  the  superficial  layer  of  muscles  of  the  fore-arm  and  the 
median  nerve.  In  the  second  part  of  its  course,  it  is  placed  upon  the 
flexor  profundus  and  pronator  quadratus,  lying  between  the  flexor 
oarpi  ulnaris  and  flexor  sublimis  digitorum.  While  crossing  the  annu- 
lar ligament  it  is  protected  from  injury  by  a  strong  tendinous  arch, 
thrown  over  it  firom  the  pisiform  bone  ;  and  in  the  palm  it  rests  upon 
the  tendons  of  the  flexor  sublimis,  being  covered  in  by  the  palmaris 
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brevis  miucle  and  palmar  fascia.  It  is  accompanied  in  its. course  by 
the  venae  comites,  and  is  in  relation  with  the  ulnar  nerve  for  the 
lower  two-thirds  of  its  extent. 

Plan  of  the  rekUioru  of  the  Ulnar  Artery. 
Jn  Front, 

Deep  fascia. 

Superficial  layer  of  miucles, 

Median  nerve. 

In  the  Hand. 

Tendinoiu  arch  from  the  piaiform  bone, 

Palmaris  brevis  muscle. 

Palmar  fascia. 


Inner  Side, 

Flexor  carpi  ulnaris, 
Ulnar  nerve  (lower 
two-thirds). 


Ulnar  Artery. 


Outer  Side, 

Flexor  sublimis  digi- 
tomm. 


Behind. 

ft 

Brachialis  anticiis, 

Flexor  profundus  dig^torum. 

Pronator  quadratus. 

In  the  Hand, 

Annular  ligament, 
Tendons  of  the  flexor  sublimis  digitorum. 

The  Braaru^i/ts  of  the  •tdnar  artery  may  be  arranged  like  those  of  the 
radial  into  three  groups : — 

(Anterior  ulnar  recurrent, 
Posterior  ulnar  recurrent, 

Jt'ore-arTn.  \  f  ,  S  Anterior  interosseous, 

'  J  Interosseous      i  t»    ^    •      •  x 
I  i  Posterior  interosseous. 

\  Muscular. 


Wrud        \  Carpalis  anterior, 
'        \  Carpalis  posterior. 

Hand^  Digitales. 


The  Anterior  ulnar  recurrent  arises  immediately  below  the  elbow, 
and  ascends  in  front  of  the  joint  between  the  pronator  radii  teres  and 
brachialis  anticus,  where  it  inosculates  with  the  anastomotica  ma^na 
and  inferior  profunda.  The  two  recurrent  arteries  frequently  arise  by 
a  common  trunk. 

The  Posterior  lUnar  recurrent^  larger  than  the  preceding,  arises  im- 
mediately below  the  elbow  joint,  and  passes  backwards  beneath  the 
origins  of  the  superficial  layer  of  muscles ;  it  then  ascends  between 
the  two  heads  of  the  flexor  cai-pi  ulnaris,  and  beneath  the  ulnar  nerve, 
and  inosculates  with  the  inferior  profunda  and  anastomotica  magna. 
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The  Comffum  inierosieous  artery  is  a  short  trunk  which  arises  from 
the  nhoar,  opposite  the  bicipital  tuberosity  of  the  radius.  It  divides 
into  two  branches,  the  anterior  and  posterior  interosseous  arteries. 

The  AfUerior  interosseous  passes  down  the  fore-arm  upon  the  inter- 
osseous membrane,  between  the  iBexor  profundus  digitorum  and  flexor 
longus  poUicis,  and,  behind  the  pronator  quadratus  it  pierces  that 
membrane  and  descends  to  the  back  of  the  wrist,  where  it  inosculates 
with  the  posterior  carpal  branches  of  the  radial  and  uhiar.  It  is 
retained  in  connection  with  the  interosseous  membrane  by  means  of  a 
thin  aponeurotic  arch. 

The  anterior  interosseous  artery  sends  a  branch  to  the  median 
nerve»  which  it  accompanies  into  the  hand.  The  median  artery  is 
sometimes  of  large  size,  and  occasionally  takes  the  place  of  the  superfi- 
cial palmar  arch. 

The  Posterior  interosseous  artery  passes  backwards  through  an 
opening  between  the  upper  part  of  the  interosseous  membrane  and  the 
oblique  ligament,  and  is  distributed  to  the  muscles  on  the  posterior 
aspect  of  the  fore-arm.  It  gives  off  a  recurrent  branch,  which  returns 
upon  the  elbow  between  the  anconeus,  extensor  carpi  ulnaris  and 
supinator  brevis  muscles,  and  anastomoses  with  the  posterior  terminal 
branches  of  the  superior  profunda. 

The  Muscular  branches  supply  the  muscles  situated  along  the  ulnar 
border  of  the  fore-arm. 

The  Carpal  branches,  anterior  and  posterior,  are  distributed  to  the 
anterior  and  posterior  aspects  of  the  wrist-joint,  where  they  inosculate 
with  corresponding  branches  of  the  radial  artery. 

The  Diffital  branches  are  given  off  from  the  superficial  palmar  arch, 
and  are  four  in  number.  The  first  and  smallest  is  distributed  to  the 
uhiar  side  of  the  little  finger.  The  other  three  are  short  trunks,  which 
divide  between  the  heads  of  the  metacarpal  bones,  and  form  the  colla- 
teral branch  of  the  radial  side  of  the  little  finger,  the  collateral  branches 
of  the  ring  and  middle  fingers,  and  the  collateral  branch  of  the  ulnar 
side  of  the  index  finger. 

The  Superficial  palmar  arch  receives  the  termination  of  the  deep 
palmar  arch  from  between  the  abductor  minimi  digiti  and  flexor  brevis 
minimi  digiti  near  their  origins,  and  terminates  by  inosculating  with 
the  superficialis  volae  upon  the  ball  of  the  thumb.  The  communication 
between  the  superficid  and  deep  arch  is  generally  described  as  the 
eommunicaiinff  branch  of  the  ulnar  artery. 

The  mode  of  distribution  of  the  arteries  to  the  hand  is  subject  to 
fivquent  variety. 

BRANCHES  OF  THE  THORACIC  AORTA. 

Bronchial, 

(Esophageal, 

Intercostal. 

The  Bronchial  arteries  are  four  in  number,  and  vary  both  in 
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tize  and  origin.  They  are  distributed  to  the  bronchial  glands  and 
tubes,  and  send  branches  to  the  oesophagus,  pericardium,  and  left 
auricle  of  the  heart.    These  are  the  nutritious  vessels  of  the  lungs. 

The  (Esophageal  artxbies  are  numerous  small  branches  ;  they 
arise  irom  the  anterior  part  of  the  aorta,  are  distributed  to  the  oeso- 
phagus, and  establish  a  chain  of  anastomoses  along  that  tube :  the 
superior  inosculate  with  the  bronchial  arteries,  and  with  oesophageal 
branches  of  the  inferior  thyroid  arteries ;  and  the  inferior  with  similar 
branches  of  the  phrenic  and  gastric  arteries. 

The  Intercostal,  or  posterior  intercostal  arteries,  arise  from  the 
posterior  part  of  the  aorta  ;  they  are  nine  in  number  on  each  side,  the 
two  superior  spaces  being  supplied  by  the  superior  intercostal  artery, 
a  branch  of  the  subclavian.  The  right  interoostals  are  longer  than  the 
left,  on  account  of  the  position  of  the  aorta.  They  ascend  somewhat 
obliquely  from  their  origin,  and  cross  the  vertebral  column  behind  the 
thoracic  duct,  vena  azygos  major,  and  sympathetic  nerve,  to  the  inter- 
costal spaces,  the  left  passing  beneath  the  superior  intercostal  vein,  the 
vena  azygos  minor  and  sympathetic  In  the  intercostal  spaces,  or 
rather,  upon  the  external  intercostal  muscles,  each  artery  gives  off  a 
clonal  branch^  which  passes  back  between  the  transverse  processes  of 
the  vertebrae,  lying  internally  to  the  middle  costo-transverse  ligament, 
and  divides  into  a  spinal  branch,  which  supplies  the  spinal  cord  and 
vertebrae,  and  a  muscular  branch  which  is  distributed  to  the  muscles 
and  integument  of  the  back.  The  artery  then  comes  into  relation 
with  its  vein  and  nerve,  the  former  being  above  and  the  latter  below, 
and  divides  into  two  branches  which  run  along  the  borders  of  conti- 
guous ribs  between  the  two  planes  of  intercostal  muscles,  and  ana- 
stomose with  the  anterior  intercostal  arteries,  branches  of  the  internal 
mammary.  The  branch  corresponding  with  the  lower  border  of  each 
rib  is  the  larger  of  the  two.  They  are  protected  from  pressure  during 
the  action  of  the  intercostal  muscles,  by  little  tendinous  arches  thrown 
across  them  and  attached  by  each  extremity  to  the  bone. 

BRANCHES  OF  THE  ABDOMINAL  AORTA. 

Phrenic, 

(  Gastric, 
Coeliac  axis  ■<  Hepatic, 

\  Splenic. 
Superior  mesenteric. 
Spermatic, 
Inferior  mesenteric, 
Supra-renal, 
Renal, 
Lumbar, 
Sacra  media. 


C(ELIAC   AXIS.— HEPATIC  ARTER7.  833 

The  Phrenic  arteries  are  given  off  from  the  anterior  part  of  the 
aorta  as  soon  as  that  trunk  has  passed  through  the  aortic  opening. 
Passing  obliquely  outwards  upon  the  under  su^^e  of  the  diaphragm, 
each  artery  divides  into  two  branches,  an  iniemal  branch  which  runs 
forwards  and  inosculates  with  its  fellow  of  the  opposite  side  in  front 
of  the  oesophageal  opening ;  and  an  external  branch  which  proceeds 
outwards  towards  the  great  circumference  of  the  muscle,  and  sends 
branches  to  the  supra-renal  capsules.  The  phrenic  arteries  inosculate 
with  branches  of  the  internal  mammary,  inferior  intercostal,  epigastric, 
cesoplvigeal,  gastric,  hepatic,  and  supra-renal  arteries.  They  are  not 
unfrequently  derived  fit>m  the  coeliac  axis,  or  from  one  of  its  divisions, 
and  sometimes  they  give  off  the  supra-renal  arteries. 

The  C(ELiAC  axis  (xwX/a,  ventriculus)  is  the  first  single  trunk  given 
off  from  the  abdominal  aorta.  It  arises  opposite  the  upper  border  of 
the  first  lumbar  vertebra,  is  about  half  an  inch  in  length,  and  divides 
into  three  large  branches,  gastric,  hepatic,  and  splenic. 

Relations. — The  trunk  of  the  coeHac  axis  has  in  relation  with  it,  in 
Jhmt  the  lesser  omentum ;  on  the  right  side  the  right  semilunar  ganglion 
and  lobus  Spigelii  of  the  liver ;  on  the  left  side  the  left  semilunar  gan- 
glion and  cardiac  portion  of  the  stomach  ;  and  bdow^  the  upper  border 
of  the  pancreas  and  lesser  curve  of  the  stomach.  It  is  completely 
surrounded  by  the  solar  plexus. 

The  Gastric  artery  (coronaria  ventriculi),  the  smallest  of  the 
three  branches  of  the  coeliac  axis,  ascends  between  the  two  layers  of 
the  lesser  omentum  to  the  cardiac  orifice  of  the  stomach,  then  runs 
along  the  lesser  curvature  to  the  pylorus,  and  inosculates  with  the 
pyloric  branch  of  the  hepatic.  It  is  distributed  to  the  lower  extremity 
of  the  oesophagus  and  lesser  curve  of  the  stomach,  and  anastomoses 
with  the  oesophageal  arteries  and  vasa  brevia  of  the  splenic  artery. 

The  Hepatic  artery  curves  forwards,  and  ascends  along  the 
right  border  of  the  lesser  omentum  to  the  liver,  where  it  divides  into 
two  branches  (right  and  left),  which  enter  the  transverse  fissure,  and 
are  distributed  along  the  portal  canals  to  the  right  and  left  lobes.*  It 
is  in  relation  in  the  right  border  of  the  lesser  omentum,  with  the 
ductus  communis  choledochus  and  portal  vein,  and  is  surrounded  by 
the  hepatic  plexus  of  nerves  and  numerous  lymphatics.  There  are 
sometimes  two  hepatic  arteries,  in  which  case  one  is  derived  from  the 
superior  mesenteric  artery. 

The  Branches  of  the  hepatic  artery  are,  the 

Pyloric, 

^    .     J     J      ,.       i  Gastro-epiploica  dextra, 
Gastro-duodeuahs,    {  -a  5     j     j      r 

'    I  Pancreatico-duodenaiis. 

Cystic 

*  For  the  mode  of  distribution  of  the  hepatic  artery  within  the  liver,  see  the 
"  Minute  Anatomy  "  of  that  organ  in  the  Chapter  on  the  Viscera. 


*  Hie  (bdomlnil  naRii  vitb  in  bnnchn.  1.  The  phmde  aiMriei.  I.  The 
cceliu  Kxifl-  3.  Hie  gutric  art«ry,  4.  Th«  bcpttic  Biter?,  djvidii^  into  the 
right  and  letl  hMtic  brtmcho.  i-  The  ^knic  >rt«j,  puuDv  cnitwvdt  to 
Uie  BplecD-  fi-  The  EDpn-rentl  utery  of  the  ri^ht  tide'  7^  liic  right  rihI 
HtOT,  which  ia   lon^  than  the  *eft,   puaiog  outwBjda  to  the  right  kidnef . 
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The  Pplorie  branch  given  off  from  the  hepatic  near  the  pyloruB,  is 
distribated  to  the  conunenoement  of  the  duodenum  and  to  the  lesser 
curve  of  the  stomach,  where  it  inosculates  with  the  gastric  artery. 

The  Ckutro-duodenalia  artery  is  a  short  but  luge  trunk,  which 
descends  behind  the  pylorus,  and  divides  into  two  branches,  the 
gastro-epiploica  deztra,  and  pancreatico-duodenalis.  Previously  to  its 
division,  it  gives  off  some  inferior  'pyloric  branches  to  the  small  end  of 
the  stomach. 

The  Gaatro-epiploioa  desdra  runs  along  the  great  curve  of  the 
stomach  lying  between  the  two  layers  of  the  great  omentum,  and 
inosculates  at  about  its  middle  with  the  gastro-epiploica  sinistra,  a 
branch  of  the  splenic  artery.  It  supplies  the  great  curve  of  the  sto- 
mach and  the  great  omentum  ;  hence  the  derivation  of  its  name. 

The  Pancreatioo-duodenalis  curves  along  the  fixed  border  of  the 
duodenum,  partly  concealed  by  the  attachment  of  the  pancreas,  and  is 
distributed  to  the  pancreas  and  duodenum.  It  inosculates  inferiorly 
with  the  first  jejunal,  and  with  the  pancreatic  branches  of  the  superior 
mesenteric  artery. 

The  OysHc  artery,  generally  a  branch  of  the  right  hepatic,  is  of 
small  size,  and  ramifies  between  the  coats  of  the  gall  bladder,  pre- 
viously to  its  distribution  to  the  mucous  membrane. 

The  Splenic  artery,  the  largest  of  the  three  branches  of  the 
cffiliac  axis,  passes  horizontally  to  the  left  along  the  upper  border  of 
the  pancreas,  and  divides  into  five  or  six  large  branches  which  enter 
the  hilus  of  the  spleen  and  are  distributed  to  its  structure.  In  its 
course  it  is  tortuous  and  serpentine,  and  frequently  makes  a  complete 
turn  upon  itsell  It  lies  in  a  narrow  groove  in  the  upper  border  of  the 
pancreas,  and  is  accompanied  by  the  splenic  vein,  and  by  the  splenic 
plexus  of  nerves. 

The  Branches  of  the  splenic  artery  are  the  — 


Pancreaticae  parvse, 
Pancreatica  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 


The  PancreaHotB  parwe  are  numerous  small  branches  distributed  to 
the  pancreas,  as  the  splenic  artery  runs  along  its  upper  border.  One 
of  these,  larger  than  the  rest,  follows  the  course  of  the  pancreatic  duct, 
and  is  called  pancreatica  magna. 

The  Vaaa  brevia  are  five  or  six  branches  of  small  size  which  pass 
from  the  extremity  of  the  splenic  artery  and  its  terminal  branches, 
between  the  layers  of  the  gastro-splenic  omentum,  to  the  great  end  of 
the  stomach,  to  which  they  are  distributed,  inosculating  with  branches 
of  the  gastric  artery  and  gastro-epiploica  sinistra. 

The  Oastro^p^aioica  sinistra  appears  to  be  the  continuation  of  the 
splenic  artery  ;  it  passes  forwards  from  left  to  right,  along  the  great 
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curre  of  the  stomach,  lying  between  the  layers  of  the  great  omentum, 
and  inosculates  with  the  gastro-epiploica  dextia.  It  is  distributed  to 
the  greater  cunre  of  the  stomach  and  to  the  great  omentum. 


Fig.  123.* 


The  Superior  mbsbntbrig  ARTBRY,the  second  of  the  single  trunks, 
and  next  in  size  to  the  coeliac  axis,  arises  from  the  aorta  immediately 
below  that  vessel,  and  behind  the  pancreas.  It  passes  forwards 
between  the  pancreas  and  transverse  duodenum,  and  descends  within 
the  layers  of  the  mesentery,  to  the  right  iliac  fossa,  where  it  terminates 

*  The  distribution  of  the  branches  of  the  coeliac  axis.  1.  The  liver.  2.  Its 
transverse  fissure.  3.  The  gall  bladder.  4.  The  stomach.  6.  Tlie  entrance 
of  the  oesophagus.  6.  The  pylorus.  ?•  The  duodenum,  its  descending  por- 
tion. 8.  The  transverse  portion  of  the  duodenum.  9.  The  pancreas.  10. 
The  spleen.  11.  The  aorta.  12.  The  coeliac  axis.  13.  The  gastric  artery. 
14.  The  hepatic  artery.  15.  Its  pyloric  branch.  l6.  The  gastxo-duodenalis. 
17*  The  gastro-epiploica  dextra.  18.  The  pancreatico-duodenalis,  inosculating 
with  a  branch  from  the  superior  mesenteric  artery.  19.  The  division  dT  the 
hepatic  artery  into  its  right  and  left  branches ;  the  right  ^ving  off  the  cystic 
branch.  20.  The  splenic  artery,  traced  by  dotted  lines  bemnd  the  stomadi  to 
^e  spleen.  21.  The  gastro-epiploica  sinistra,  inosculating  along  ^e  great 
curvature  of  the  stomach  with  the  gastro-epiploica  dextra.  22.  Tlie  pancrea- 
tica  magna.  23.  The  vasa  brevia  to  the  great  end  of  the  stomach,  inosculating 
with  branches  of  the  gastric  artery.  24.  The  superior  mesenteric  artery, 
emerging  from  between  the  pancreas  and  transverse  portion  of  the  duodenum. 


yaj  much  diminithed  in  liie.  It  fonaa  a  cane  in  it*  onne,  tbe  am- 
f eii^  being  directed  towardi  the  left,  and  the  concsTitj  to  the  right. 
It  i*  in  relation  near  iti  commencenient  vith  the  portal  rein;  andiiao 
componied  b;  two  Teim,  and  the  niperioi  moenCeiic  pleiu5  of  nervei. 
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The  brrndku  of  the  inperiw  Mesenteric  Artery  are — 

Vasa  intestini  tennu, 
Ileo-colica, 
Colica  dextra, 
Colica  media. 

The  Vasa  vUedini  tentda  ariae  from  the  convexity  of  the  aaperlor 
mesenteric  artery.  They  Tary  from  fifteen  to  twenty  in  numher,  and 
are  distributed  to  the  small  intestine  from  the  dnodenun  to  the  termi- 
nation of  the  ileum.  In  ^eir  course  between  the  layers  of  the 
mesentery,  they  form  a  series  of  arches  by  the  inosculation  of  their 
larger  branches ;  from  these  are  developed  secondary  arches,  and  from 
the  latter  a  third  series  of  arches,  from  which  the  branches  arise  which 
are  distributed  to  the  coats  of  the  intestine.  From  the  mid^ 
branches  a  fourth  and  sometimes  even  a  fifth  series  of  arches  ia  pro- 
duced. By  means  of  these  arches  a  direct  communication  is  establish- 
ed between  all.  the  branches  given  off  from  the  convexity  of  the 
superior  mesenteric  artery ;  the  superior  branches  moreover  supply  the 
pancreas  and  duodenum,  and  inosculate  with  the  pancreatico-duodena- 
lis;  and  the  inferior  with  the  Ueo-colica. 

The  Heo-oolic  artery  is  the  last  branch  given  off  from  the  concavity 
of  the  superior  mesenteric  It  descends  to  the  right  iliac  fossa,  and 
divides  into  branches  which  communicate  and  form  arches,  fix)m  which 
branches  are  distributed  to  the  termination  of  the  ileum,  the  caecum, 
and  the  commencement  of  the  colon.  This  artery  inosculates  on  the 
one  hand  with  the  last  branches  of  the  vasa  intestini  tenuis,  and  on  the 
other  with  the  colica  dextra. 

The  Colica  dextra  arises  from  about  the  middle  of  the  concavity  of 
the  superior  mesenteric,  and  divides  into  branches  which  form  arches, 
and  are  distributed  to  the  ascending  colon.  Its  descending  branches 
inosculate  with  the  ileo-colica,  and  the  ascending  with  the  colica 
media. 

The  Colica  media  arises  from  the  upper  part  of  the  concavity  of  the 
superior  mesenteric,  and  passes  forwards  between  the  layers  of  the 
transverse  mesocolon,  where  it  forms  arches,  and  is  distributed  to  the 
transverse  colon.  It  inosculates  on  the  right  with  the  colica  dextra ; 
and  on  the  left  with  the  colica  sinistra,  a  branch  of  the  inferior  mesen- 
teric artery. 

The  Spermatic  artbries  are  two  small  vessels  which  arise  from 
the  fix)nt  of  the  aorta  below  the  superior  mesenteric ;  from  this  origin' 
each  artery  passes  obliquely  outwards,  and  accompanies  the  corre- 
sponding ureter  along  the  front  of  the  psoas  muscle  to  the  border  of  the 
pelvis,  where  it  is  in  relation  with  the  external  iliac  artery.  It  is  then  di- 
rected outwards  to  the  internal  abdominal  ring,  and  follows  the  course  of 
the  spermatic  cord  along  the  spermatic  canal  and  through  the  scrotum 
to  the  testicle,  to  which  it  is  distributed.    The  right  spermatic  artery 


*  Thft  diatrlbudoa  and  br 
l^wil^^t  ride"  ».  i 
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The  ipennatic  arteries  in  the  female  descend  into  the  pdyis  and  pass 
between  the  two  layers  of  the  broad  ligaments  of  the  utemsy  to  be 
distributed  to  the  ovaries,  Fallopian  tabes,  and  round  ligaments ; 
along  the  latter  they  are  continued  to  the  ingnitml  canal  and  labium 
at  each  side. 

They  inosculate  with  the  uterine  arteries. 

The  Infbrior  mbsbntxric  artxrt,  snuller  than  the  superior, 
arises  from  the  abdominal  aorta,  about  two  inches  below  the  origin  of 
that  vessel,  and  descends  between  the  layers  of  the  left  mesocolon,  to 
the  left  iliac  fossa,  where  it  divides  into  three  branches: 

Colica  sinistra, 

Sigmoideae, 

Superior  haamorrhoidal. 

The  Coliea  amitira  is  distributed  to  the  descending  colon,  and  ascends 
to  inosculate  with  the  colica  media.  This  is  the  largest  arterial  in- 
osulation  in  the  body. 

The  Sifftnoidea  are  several  large  branches  which  are  distributed  to 
the  sigmoid  flexure  of  the  descending  colon.  They  form  arches,  and 
inosculate  above  with  the  colica  sinistra,  and  below  with  the  superior 
hffimorrhoidal  artery. 

The  Superior  luinnorrhoidal  artery  is  the  continuation  of  the  inferior 
mesenteric.  It  crosses  the  ureter  and  common  iliac  artery  of  the  left 
side,  and  descends  between  the  two  layers  of  the  meso-rectum  as  &r 
as  the  middle  of  the  rectum  to  which  it  is  distributed,  anastomosing 
with  the  middle  and  external  hsemorrhoidal  arteries. 

The  Supra-renal  are  two  small  vessels  which  arise  from  the 
aorta  immediately  above  the  renal  arteries,  and  are  distributed  to  the 
suprarrenal  capsules.  They  are  sometimes  branches  of  the  phrenic  or 
of  the  renal  arteries. 

The  Rbnal  artbribs  (emulgent)  are  two  large  trunks  given  off  from 
the  sides  of  the  aorta  immediately  below  the  superior  mesenteric  artery; 
the  right  is  longer  than  the  left  on  account  of  tiie  position  of  the  aorta, 
and  passes  behind  the  vena  cava  to  the  kidney  of  that  side.  The  left 
is  somewhat  higher  than  the  right.  They  divide  into  several  large 
branches  previously  to  entering  the  kidney,  and  ramify  very  minutely 
in  its  vascular  portion.  The  renal  arteries  supply  several  small  branches 
to  the  supra-renal  capsules. 

The  Lumbar  artbribs  correspond  with  the  intercostals  in  the 
chest ;  they  are  four  or  five  in  number  on  each  side,  and  curve  around 
the  bodies  of  the  lumbar  vertebrae  beneath  the  psoas  muscles,  and  di- 
vide into  two  branches ;  one  of  which  passes  backwards  between  the 
transverse  processes,  and  is  distributed  to  the  vertebrae  and  spinal  cord 
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and  to  the  muBcles  of  the  back,  whilst  the  other  takes  its  course  be- 
hind the  quadratuB  lomborum  muscle  and  supplies  the  abdominal 
muscles.  The  first  lumbar  artery  runs  along  the  lower  border  of  the 
last  rib,  and  the  last  along  the  crest  of  the  lUum.  In  passing  between 
the  psoas  muscles  and  the  vertebrae,  they  are  protected  by  a  series  of 
tendinous  arches,  which  defend  them  and  the  communicating  branches 
of  the  sympathetic  nerve  from  pressure  during  the  action  of  the  muscle. 

The  Sacra  media  arises  from  the  posterior  part  of  the  aorta  at  its 
bifurcation,  and  descends  along  the  middle  of  the  anterior  surfu^e  of 
the  sacrum  to  the  first  piece  of  the  coccyx  where  it  terminates  by  in- 
osculating with  the  lateral  sacral  arteries.  It  distributes  branches  to 
the  rectum  and  anterior  sacral  nerves,  and  inosculates  on  either  side 
with  the  lateral  sacral  arteries. 

Varieiies  in  (he  Branches  of  the  abdominal  Aorta, — The  phrenic 
arteries  are  very  rarely  both  derived  from  the  aorta.  One  or  both 
may  be  branches  of  the  coeliac  axis ;  one  may  proceed  fix)m  the  gastric 
artery,  from  the  renal,  or  from  the  upper  lumbar  artery.  There  are 
occasionally  three  or  more  phrenic  arteries.  The  coeliac  axis  is  very 
variable  in  length,  and  gives  off  its  branches  irregularly.  There  are 
sometimes  two  or  even  three  hepatic  arteries,  one  of  which  may  be 
derived  from  the  gastric  or  even  from  the  superior  mesenteric.  The 
colica  media  is  sometimes  derived  from  the  hepatic  artery.  The 
spennatic  arteries  are  very  variable  both  in  origin  and  number.  The 
right  spermatic  may  be  a  branch  of  the  renal  artery,  and  the  left 
a  branch  of  the  inferior  mesenteric.  The  supra-renal  arteries  may  be 
derived  from  the  phrenic  or  renal  arteries.  The  renal  arteries  present 
several  varieties  in  niunber ;  there  may  be  three  or  even  four  arteries 
on  one  side,  and  one  only  on  the  other.  When  there  are  several 
renal  arteries  on  one  side,  one  may  arise  from  the  common  iliac 
artery,  from  the  front  of  the  aorta  near  its  lower  part,  or  from  the  in- 
ternal iliac. 

COMMON  ILIAC   ARTERIES. 

The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra 
into  the  two  common  iliac  arteries.  Sometimes  the  bifurcation  takes 
place  as  high  as  the  third,  and  occasionally  as  low  as  the  fifth  lumbar 
vertebra.  The  common  iliac  arteries  are  about  two  inches  and  a  half 
in  length  ;  they  diveige  from  the  termination  of  the  aorta,  and  pass 
downwards  and  outwards  on  each  side  to  the  margin  of  the  pelvis 
opposite  the  sacro-iliac  symphysis,  where  they  divide  into  the  internal 
and  external  iliac  arteries.  In  old  persons  the  common  Uiac  arteries 
are  more  or  less  dilated  and  curved  in  their  course. 

The  Right  common  Uiac  is  somewhat  longer  than  the  left,  and  forms 
a  more  obtuse  angle  with  the  termination  of  the  aorta ;  the  angle  of 
bifurcation  is  greater  in  the  female  than  in  the  male. 

Rdationt, — ^The  relations  of  the  two  arteries  are  different  on  the 


M2 

tvo  ^d«  of  the  body.  The  rijiU  cdmiaan  iliac  it  in  rdatian  in  boat 
with  the  peritonftiTii,  ond  ia  croued  tl  ita  bifunalion  by  the  ureter. 
It  i>  in  relation  pmteriorly  with  the  two  comnion  iUac  Ttins,  «nd  ei- 
Icnially  with  ihe  pK«i  msgniu.  The  I^  ia  in  relstian  in  btmt  with 
the  peritoneum,  and  ii  croued  by  the  rectom  and  aaperioT  hsnusihoi- 
diii  artery,  and  at  ila  bifizRatioii  by  the  ureter.  It  i«  in  relation  be- 
hind with  the  left  common  iliac  vein,  and  eitemaUy  with  the  ptoei 


The  Inlemsl  Iliac  Artery  i>  a  aitort  trunk,  nrying  in  lengtb  fiom 
'    0  two  inches.    It  deicendt   ■  -      ■  *■    ■' 

jgin  of  the  great  aocro-iach 
or  and  a  poaleriot  tranh. 


:  uter;.  3-  The  utinud  UiK.  t.  Tia  epijutiic  innr. 
u  ilii.  0,  Ttie  mlemtl  iliac  artery.  7.  Its  uitenn  (funk. 
Tiok.    g.  The  umbilical  anerjnviDg  off  (id)  the  (upeiioc 

.hn>iia  card-— til?  umbilloJ  liguntnt^  Jl,  The  internal  pudk 
ilnd  the  spine  of  the  iKhiiun  (It)  and  lenn  HCTD-ildUBtic 
le  middle  ziteiDinThtndBl  artery.  14.  Hie  ivddatic  artery,  also 
e  JkDlerior  eacra-ikchiatjc  ligament  to  neane  from  the  pehia. 

dt  abort-    13.  The  loDoral  artery. 
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ReUUioitt, — ^This  artery  rests  externally  upon  the  sacral  plexus  and 
upon  the  origin  of  the  pyrifoimis  muscle ;  posteriorly  it  is  in  relation 
with  the  internal  iliac  vein,  and  anteriorly  with  the  ureter. 

Brandies. — The  branches  of  the  anterior  trunk  are  the — 

Umbilical,  Ischiatic, 

Middle  vesica].  Internal  pudic. 

Middle  hsmorrhoidal. 

And  in  the  female  the — 
Uterine,  Vaginal. 

And  of  the  posterior  trunk,  the — 

Ilio-lumbar,  Lateral  sacral. 

Obturator,  Gluteal. 

The  umbilieal  artery  is  the  commencement  of  the  fibrous  cord  into 
which  the  umbilical  artery  of  the  foetus  is  converted  after  birth.  In 
after  life,  the  cord  remains  pervious  for  a  short  distance  and  constitutes 
the  umbilical  artery  of  the  adult,  firom  which  the  superior  vesical  artery 
is  given  off  to  the  fundus  and  anterior  aspect  of  the  bladder.  The 
cord  may  be  traced  forwards  by  the  side  of  the  fundus  of  the  bladder 
to  near  its  apex,  whence  it  ascends  by  the  side  of  the  linea  alba  and 
urachus  to  the  umbilicus. 

The  Middle  vesical  artery  is  generally  a  branch  of  the  umbilical, 
and  sometimes  of  the  internal  iliac.  It  is  somewhat  larger  than  the 
superior  vesical,  and  is  distributed  to  the  posterior  part  of  the  body  of 
the  bladder,  the  vesiculae  seminales,  and  prostate  gland. 

The  Middle  hemorrhoidal  artery  is  as  frequently  derived  from  the 
ischiatic  or  internal  pudic  as  from  the  internal  iliac.  It  is  of  variable 
size,  and  is  distributed  to  the  rectum,  base  of  the  bladder,  vesiculse 
seminales,  and  prostate  gland ;  and  inosculates  with  the  superior  and 
external  haemorrhoidal  arteries. 

The  Ischiatic  artery  is  the  larger  of  the  two  terminal  branches 
of  the  anterior  division  of  the  internal  iliac  It  passes  downwards 
between  the  posterior  border  of  the  levator  ani,  and  the  pyriformis, 
resting  upon  the  sacral  plexus  of  nerves  and  lying  behind  the  internal 
pudic  artery,  to  the  lower  border  of  the  great  ischiatic  notch,  where  it 
escapes  frmn  the  pelvis  below  the  pyriformis  muscle.  It  then  de- 
scends in  the  space  between  the  trochanter  major  and  the  tuberosity 
of  the  ischium  in  company  with  the  ischiatic  nerves,  and  divides  into 
biBoches. 

Its  branches  within  the  pelvis  are  htsmorrhoidal  which  supply  the 
rectum  conjointly  with  the  middle  haemorrhoidal  and  sometimes  take 
the  place  of  that  artery,  and  the  inferior  vesical  which  is  distributed 
to  the  base  and  neck  of  the   bladder,  the  vesiculs  seminales,  and 
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prostate  gland.  The  bnncbes  external  to  the  pelvis,  are  four  in 
number,  namely,  ooccygeali  inferior  gluteal,  comet  nerri  ischiatici,  and 
mucular  bruichet. 

The  Coeeggeai  bnmch  pieroet  the  great  sacro-ischiatic  ligament,  and 
is  distributed  to  the  coccygeas  and  leyator  ani  muscles,  and  to  the 
intMument  around  the  anus  and  cocepu 

Tne  In/irior  ^biieal  branches  supply  the  gluteus  maximus  musde. 

The  Cbmet  nend  ucktatid  is  a  small  but  regular  branch,  which  ac- 
companies the  great  ischiatic  nenre  to  the  lower  part  of  the  thigh. 

The  MiuaJar  branches  supply  the  muscles  of  the  posterior  part  of 
the  hip  and  thigh,  and  inosculate  with  the  internal  and  external  cir- 
cumflex arteries,  with  the  obturator,  and  with  the  superior  perforating 
artery. 

The  Intxrnal  pudic  artbrt,  the  other  terminal  branch  of  the 
anterior  trunk  of  the  internal  iliac,  descends  in  front  of  the  ischiatic 
artery  to  the  lower  border  of  the  great  ischiatic  foramen.  It  emeiges 
from  the  pelvis  through  the  great  sacro-ischiatic  foramen  below  the 
pyriformis  muscle,  crosses  the  spine  of  the  ischium,  and  re-enters  the 
pelvis  through  the  lesser  sacro-ischiatic  foramen ;  it  then  crosses  the 
internal  obturator  muscle  to  the  ramus  of  the  ischium,  being  situated 
at  about  an  inch  from  the  margin  of  the  tuberosity,  and  bound  down 
by  the  obturator  fascia ;  it  next  ascends  the  ramus  of  the  ischium, 
enten  between  the  two  layen  of  the  deep  perineal  fascia  lying  along 
the  border  of  the  ramus  of  the  os  pubis,  and  at  the  symphysis  pierces 
the  anterior  layer  of  the  deep  perineal  fiiscia,  and  very  much  diminish- 
ed in  sise  reaches  the  donum  of  the  penis  along  which  it  runs,  sup- 
plying that  oigan  under  the  name  of  the  dorsalis  penis. 

Branches, — The  branches  of  the  internal  pudic  artery  within  the 
pelvis  are  several  small  ramuscules  to  the  base  of  the  bladder,  the 
vesicuhe  seminales,  and  the  prostate  gland;  and  hemorrhoidal  branches 
which  supply  the  middle  of  the  rectum,  and  frequently  take  the  place 
of  the  middle  hsemorrhoidal  branch  of  the  internal  iliac. 

The  brandteSf  external  to  the  pelvis,  are  the 

External  haemorrhoidal, 
Superficialis  perinei, 

Transversalis  perinei, 
Arteria  bulbosi, 
Arteria  corporis  cavemosi, 
Arteria  dorsalis  penis. 

The  External  hemorrhoidal  arteries  are  three  or  four  small  branches, 
given  off  by  the  internal  pudic  while  behind  the  tuberosity  of  the 
ischium.  They  are  distributed  to  the  anus,  and  to  the  muscles,  the 
fiuda,  and  the  integument  in  the  anal  region  of  the  perineum. 

The  Superjicial  perineal  artery  is  given  off  near  the  attachment  of 
the  cms  penis ;  it  pierces  the  connecting  layer  of  the  siqterficial  and 
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deep  perineal  Buda,  and  nins  forward  across  the  transyersiu  peiinei 
mnscle,  and  along  the  groove  between  the  accelerator  urinsB  and 
erector  penis  to  the  septum  scroti,  upon  which  it  ramifies  under  the 
name  of  arteria  septi.  It  distributes  branches  to  the  scrotum,  and  to 
the  pmneum  in  its  course  forwards.  One  of  the  latter,  laiger  than 
the  lest,  crosses  the  perineum,  resting  on  the  transTersus  perinei  muscle^ 
and  is  named  the  tranavenaUs  perinei. 

The  Artery  of  the  Mb  is  given  off  from  the  pudic  nearly  opposite  the 
opening  for  the  transmission  of  the  urethra ;  it  passes  almost  transp 
Tersely  inwards  betwen  the  two  layers  of  the  deep  perineal  fisucia,  and 
pierces  the  anterior  layer  to  enter  the  corpus  spongiosum  at  its  bulbous 
extremity.    It  is  distributed  to  the  corpus  spongiosum. 


^ 


Fig,  127.* 


*  The  arteries  of  the  perineum ;  on  the  right  side  the  superficial  arteries 
are  seen,  and  on  the  left  the  deep.  1.  The  penis,  consisting  of  corpus  spon- 
giosum and  corpus  cavemosum.  The  cms  penu  on  the  left  side  is  cut 
wough.  2.  The  acceleratores  urinae  muscles,  enclosing  the  bulbous  portion 
of  the  corpus  spongiosum.  9.  The  erector  penis,  spread  out  upon  tne  cms 
penis  of  the  right  side.  4.  The  anus,  surrounded  by  the  sphincter  ani 
muscle.  5.  The  ramus  of  the  ischium  and  os  pubis,  o.  The  tuberosity  of 
the  ischium.  7*  The  lesser  sacro-ischiatic  ligament,  attadxed  bv  its  small 
extxemity  to  the  spine  of  the  ischium.  8.  The  coccyx.  ^  9-  The  internal 
pudic  artery,  croesmg  the  spine  of  the  ischium,  and  entering  the  perineum. 
10.  External  luemorrhoidal  branches.  11.  The  superficialis  perinei  artery, 
gi?ing  off  a  small  branch,  transversalis  perinei,  ujMn  the  transversus  peri- 
nei muscle.  12.  The  same  artery  on  the  left  side  cut  off.  13.  The  artery  of 
the  bulb.  14.  The  two  terminal  branches  of  the  internal  pudic  artery;  one  is 
seen  entering  the  divided  extremity  of  the  cms  penis,  the  artery  of  the  corpus 
cavemoaum ;  the  oUier,  the  dorsaUs  penis,  ascends  upon  the  dorsum  of  the 
organ. 
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The  Artery  of  the  corpus  cawmoeum  pierces  the  cms  penis,  and 
nms  forward  in  the  interior  of  the  corpus  eayemosom,  by  the  side  of 
the  septum  pectiniforme.  It  ramifies  in  the  parenchyma  of  the  toious 
strocture  of  the  corpus  cavemosum. 

The  Dorsal  artery  of  the  penis  ascends  between  the  two  crura  and 
symphysis  pubis  to  the  dorsum  penis,  and  runs  forward  through  the 
suspensory  ligament  in  the  grooTe  of  the  corpus  cavemosnm  to  the 
glans,  distributing  branches  in  its  course  to  the  body  of  the  organ  and 
to  the  integument. 

The  Internal  pudic  artery  in  the  female  is  smaller  than  in  the  male; 
its  branches,  with  their  distribution,  are  in  principle  the  same.  The 
superficial  perineal  artery  supplies  the  analogue  of  the  lateral  half  of 
the  scrotum,  viz.  the  greater  labium.  The  artery  of  the  bulb  supplies 
the  meatus  urinarius,  and  the  vestibule ;  the  artery  of  the  corpus 
cavemosum,  the  cavernous  body  of  the  clitoris,  and  the  arteiia  dor- 
salis  clitoridis,  the  dorsum  of  that  organ. 

The  Utbrinb  and  Vaginal  arteries  of  the  female  are  derived 
either  from  the  internal  iliac,  or  from  the  umbilical,  internal  pudic,  or 
ischiatic  arteries.  The  former  are  very  tortuous  in  their  course,  and 
ascend  between  the  layers  of  the  broad  ligament,  to  be  distributed  to 
the  uterus.  The  latter  ramify  upon  the  exterior  of  the  vagina,  and 
supply  its  mucous  membrane. 


Branches  of  the  posterior  trunk. 

The  Ilio-lumhar  artery  ascends  beneath  the  external  iliac  vessels 
and  psoas  muscle,  to  the  posterior  part  of  the  crest  of  the  ilium,  where 
it  divides  into  two  branches,  a  lumbar  branch  which  supplies  the  psoas 
and  iliacus  muscles,  and  sends  a  ramuscule  through  the  fifth  interver- 
tebral foramen  to  the  spinal  cord  and  its  membranes;  and  an  iUae 
branch  which  passes  along  the  crest  of  the  ilium  distributing  branches 
to  the  iliacus  and  abdominal  muscles,  and  inosculating  with  the  lumbar 
and  gluteal  arteries,  and  with  the  circumflexa  ilii^ 

The  Obturator  artbry  is  exceedingly  variable  in  point  of 
origin ;  it  generally  proceeds  from  the  posterior  trunk  of  the  internal 
iliac  artery,  and  passes  forwards  a  little  below  the  brim  of  the  pelvis 
to  the  upper  border  of  the  obturator  foramen.  It  there  escapes  from 
the  pelvis  through  a  tendinous  arch  formed  by  the  obturator  mem- 
brane, and  divides  into  two  branches;  an  interned  branch  which  curves 
inwards  around  the  bony  margin  of  the  obturator  foramen,  between 
the  obturator  extemus  muscle  and  the  ramus  of  the  ischium,  and  distri- 
butes branches  to  the  obturator  muscles,  the  pectineus,  the  adductor 
muscles,  and  to  the  organs  of  generation,  and  inosculates  with  the  inter- 
nal circumflex  artery.  And  an  external  branch  which  pursues  its  course 
along  the  outer  margin  of  the  obturator  foramen  to  the  space  between 
the  gemellus  inferior  and  quadratus  femoris,  where  it  inosculates  with 
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the  iscliiatic  artery.  In  its  course  backwards  it  anastomoses  with  the 
internal  circumflex,  and  sends  a  branch  through  the  notch  in  the 
acetabulum  to  the  hip-joint.  Within  the  pelvis  the  obturator  artery 
gires  off  a  branch  to  the  iliacus  muscle,  and  a  small  ramuscule  whid^ 
inosculates  with  the  epigastric  artery. 

The  Latbral  sacral  artbribs  are  generaUy  two  in  number  on 
each  side ;  superior  and  inferior.  The  wperwr  ^tasses  inwards  to 
the  first  sacral  foramen  and  is  distributed  to  the  contents  of  the  spinal 
canal,  firem  which  it  escapes  by  the  posterior  sacral  foramen,  and 
supplies  the  integument  on  the  dorsum  of  the  sacrum.  The  itife- 
rwr  passes  down  by  the  side  of  the  anterior  sacral  foramina  to  the 
coccyx;  it  first  pierces  and  then  rests  upon  the  origin  of  the  pyriformis, 
and  sends  branches  into  the  sacral  canal  to  supply  the  sacral  nerres. 
Both  arteries  inosculate  with  each  other  and  with  the  sacra  media. 

The  Gluteal  artery  is  the  continuation  of  the  posterior  trunk 
of  the  internal  iliac :  it  passes  backwards  between  the  lumbo-sacral 
and  first  lumbar  nerve  through  the  upper  part  of  the  great  sacro 
ischiatic  foramen,  and  above  the  pyriformis  muscle,  and  divides  into 
three  branches,  superficial,  deep  superior,  and  deep  inferior. 

The  Superfiicial  brawA,  is  directed  forwards,  between  the  gluteus 
maximus  and  medius,  and  divides  into  numerous  branches,  which  are 
distributed  to  the  upper  part  of  the  gluteus  mazimus  and  to  the  inte- 
gument of  the  gluteal  region. 

The  Deep  mperior  branch  passes  along  the  superior  curved  line  of 
the  ilium,  between  the  gluteus  medius  and  minimus  to  the  anterior 
superior  spinous  process,  where  it  inosculates  with  the  superficial  cir- 
cumflexa  ilii  and  external  circumflex  art^.  There  are  frequently 
two  arteries  which  fallow  this  course. 

The  Deep  inferior  branches  are  several  large  arteries  which  cross 
the  gluteus  minimus  obliquely  to  the  trochanter  major,  where  they 
inosculate  with  branches  of  the  external  circumflex  artery,  and  send 
branches  through  the  gluteus  minimus  to  supply  the  capsule  of  the 
hip-joint. 

Varietieg  in  the  Branches  of^  iatemal  iliac — The  most  important 
of  the  varieties  occurring  among  these  branches  is  the  origin  of  the 
dorsal  artery  of  the  penis  from  the  internal  iliac  or  ischiatic.  The 
artery  in  this  case  passes  forwards  by  the  side  of  the  prostate  gland, 
and  trough  the  upper  part  of  the  deep  perineal  fascia.  It  would  be 
endangered  in  the  operation  of  lithotomy.  The  dorsal  artery  of  the 
penis  is  sometimes  derived  firom  the  obturator,  and  sometimes  from 
one  of  the  external  pudic  arteries.  The  artery  of  the  bulb,  in  its 
nonnal  course,  passes  almost  transversely  inwards  to  the  corpus 
spongiosum.  Occasionally,  however,  it  is  so  oblique  in  its  direction  as 
to  render  its  division  in  lithotomy  unavoidable.  The  obturator  artery 
may  be  very  small  or  altogether  wanting,  its  place  being  supplied  by  a 
tomch  from  the  external  Uiac  or  epigastric. 
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The  external  iliac  artery  of  each  side  passes  obliquely  downwards 
along  the  inner  border  of  the  psoas  muscle,  from  opposite  the  sacro- 
iliac symphysis  to  the  femond  arch,  where  it  becomes  the  femoral 
artery. 

BeUUioHt. — It  is  in  relation  tn/ront  with  the  spermatic  vessels,  the 
peritonemn,  and  a  thin  layer  of  fascia,  derived  from  the  iliac  Bsiscia, 
which  surrounds  the  artery  and  vein.  At  its  commencement  it  is 
crossed  by  the  ureter,  and  near  its  termination  by  the  crural  branch 
of  the  genito-cmral  nerve  and  the  cireumflexa  ilii  vein.  Externally  it 
lies  against  the  psoas  muscle,  from  which  it  is  separated  by  the  iliac 
fiiscia;  taadpo^eriorfy  it  is  in  relation  with  the  external  iliac  vein,  which, 
at  the  femoral  arch,  becomes  placed  to  its  inner  side.  The  artery  is 
suiTounded  throughout  the  whole  of  its  course  by  lymphatic  vessels 
and  glands. 

Branches, — Besides  several  small  branches  which  supply  the  glands 
surrounding  the  artery,  the  external  iliac  gives  off  two  branches,  the — 

Epigastric, 
Cireumflexa  ilii. 

The  JE^nffosiric  artery  arises  from  the  external  iliac  near  Ponpart^s 
ligament;  and  passing  forwards  between  the  peritoneum  and  transver- 
salis  &8cia,  ascends  obliquely  to  the  border  of  the  sheath  of  the  rectus. 
It  enters  the  sheath  near  its  lower  t^ird,  passes  upwards  behind  the 
rectus  muscle,  to  which  it  is  distributed,  and  in  the  substance  of  that 
muscle  inoBcidates  near  the  ensiform  cartilage  with  the  termination 
of  the  internal  mammary  artery.  It  lies  internally  to  the  internal 
abdominal  ring  and  immediately  above  the  femoral  ring,  and  is  crossed 
near  its  origin  by  the  vas  deferens  in  the  male,  and  by  the  round  liga- 
ment in  the  female. 

The  only  branches  of  the  epigastric  artery  worthy  of  distinct  notice 
are  the  Oremasiericy  which  accompanies  the  spermatic  cord  and  sup- 
plies the  cremaster  muscle ;  and  the  ramusculus  which  inosculates 
with  the  obturator  artery. 

The  Epigastric  artery  forms  a  prominence  of  the  peritoneum  which 
divides  the  iliac  fossa  into  an  internal  and  an  external  portion  ;  it  is 
from  the  former  that  direct  inguinal  hernia  issues,  and  from  the  latter, 
oblique  inguinal  hernia. 

The  Circumfleasa  ilii  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  along 
Poupart^s  ligament,  and  curving  around  the  crest  of  the  ilium  between 
the  attachments  of  the  internal  oblique  and  transversalis  muscle,  in<w- 
culates  with  the  ilio-lumbar  and  inferior  lumbar  artery.  Opposite 
the  anterior  superior  spinous  process  of  the  ilium,  it  gives  off  a  large 
ascending  bran^  which  passes  upwards  between  the  internal  oblique 
and  transversalis,  and  divides  into  numerous  branches  which  supply 
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the  abdominal  muscles,  and  inosculate  with  the  inferior  intercostal 
and  with  the  lumbar  arteries.  / 

Varieiies  in  the  branches  o/ihe  external  iUae, — ^The  epigastric  artery 
not  unfrequently  *  gives  off  the  obturator,  which  descends  in  contact 
with  the  external  iliac  vein,  to  the  obturator  foramen.  In  this  situa- 
tion the  artery  would  lie  to  the  outer  side  of  the  femoral  ring,  and 
would  not  be  endangered  in  the  operation  for  dividing  the  stricture  of 
femoral  hernia.  But  occasionally  the  obturator  passes  along  the  £ree 
maigin  of  Gimbemat^s  ligament  in  its  course  to  the  obturator  foramen, 
and  would  completely  encircle  the  neck  of  the  hernial  sac  ;  a  position 
in  which  it  could  scarcely  escape  the  knife  of  the  operator.  In 
a  preparation  in  my  anatomical  collection  the  branch  of  communication 
between  the  epigastric  and  obturator  arteries  is  very  much  enlaxged, 
and  takes  this  dangerous  course. 


FEMORAL   ARTERY. 

Emerging  from  beneath  Poupart^s  ligament,  the  external  iliac  artery 
enters  the  thigh  and  becomes  the  femoraL  The  femoral  artery  passes 
down  the  inner  side  of  the  thigh,  from  Poupart's  ligament,  at  a  point 
midway  between  the  anterior  superior  spinous  process  of  ike  ilium  and 
the  symphysis  pubis,  to  the  opening  in  the  adductor  magnus,  at  the 
junction  of  the  middle  with  the  inferior  third  of  the  thigh,  where  it 
becomes  the  popliteal  artery. 

The  femoral  artery  and  vein  are  enclosed  in  a  strong  sheath, /emo- 
ral  or  crural  canal,  which  is  formed  for  the  greater  part  of  its  extent 
by  aponeurotic  and  areolar  tissue,  and  by  a  process  of  fiEiscia  sent 
inwards  from  the  &scia  lata.  Near  Poupart^s  ligament  this  sheath  is 
much  larger  than  the  vessels  it  contains,  and  is  continuous  with  the 
£uscia  transvorsalis,  and  iliac  &scia.  If  ike  sheath  be  opened  at  this 
point,  the  artery  will  be  seen  to  be  situated  in  contact  with  the  outer 
wall  of  the  sheath.  The  vein  lies  next  the  artery,  being  separated 
from  it  by  a  fibrous  septum,  and  between  the  vein  and  the  inner  wall 
of  the  sheath,  and  divided  from  the  vein  by  another  thin  fibrous 
septum,  is  a  triangular  interval,  into  which  the  sac  is  protruded  in 
femoral  hernia.  This  space  is  occupied  in  the  nonnal  state  of  the 
parts  by  loose  areolar  tissue,  and  by  lymphatic  vessels  which  pierce 
the  inner  wall  of  the  sheath  to  make  their  way  to  a  gland,  situated  in 
the  femoral  ring. 

Relations, — The  upper  third  of  the  femoral  artery  is  superficial, 
being  covered  only  by  the  integument,  inguinal  glands,  and  by  the 

*  The  proportion  in  which  high  division  of  the  obturator  artenr  from  the 
epigastric  occurs,  is  stated  to  be  one  in  three.  In  two  hundred  and  fitv  subjects 
examined  by  Cloquet  with  a  view  to  ascertain  how  frequently  the  high  division 
took  place,  he  found  the  obturator  arising  from  the  epigastric  on  both  sides  one 
hundred  and  fifty  times ;  on  one  side  twenty-eight  tmies,  and  six  times  it  arose 
rom  the  femoral  artery. 


■  Avievirftbemterioraiid  [QDcruTKctof  lb;  Ihigh.ahowiDgl 
br&acbea  of  Uie  femontl  artery.  I.  'Die  lower  wtofthe  ajron 
eUenULl  oblique  miudlc;  Lto  inferior  m&rgia  u  FoupBrt^s  ligaii 
exterrlBl  ebdomiiiHl  ring.  3,  S.  The  upper  end  lower  past  of 
musde;  jta  middle  portion  hannff  been  nmoveil.  4- Tbe  » 
VMlu.  inlemu..    fl,  fcpu,- ~ 
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supeificial  and  deep  fescise.  The  lower  two-thirds  are  covered  by  the 
sartorius  muscle.  To  its  otder  side  the  artery  is  first  in  relation  with 
the  psoas  and  iliacus,  and  then  with  the  vastus  intemus.  Behind  it 
rests  upon  the  inner  border  of  the  psoas  muscle  ;  it  is  next  separated 
from  the  pectineus  by  the  femoral  vein,  profunda  vein  and  artery, 
and  then  lies  on  the  adductor  longus  to  its  termination :  near  the 
lower  border  of  the  adductor  longos,  it  is  placed  in  an  aponeurotic 
canal,  formed  by  an  arch  of  tendinous  fibres,  thrown  from  the  border 
of  the  adductor  longus  and  the  border  of  the  opening  in  the  adductor 
magnus,  to  the  side  of  the  vastus  intemus.  To  its  inner  side  it  is  in 
relation  at  its  upper  part  with  the  femoral  vein,  and  lower  down  with 
the  pectineus,  adductor  longus,  and  sartorius. 

The  immediate  relations  of  the  aitery  are  the  femoral  vein,  and 
two  saphenous  nerves.  The  vein  at  Poupart's  ligament  lies  to  the 
inner  side  of  the  artery  ;  but  lower  down  gets  altogether  behind  it, 
and  inclines  to  its  outer  side.  The  short  saphenous  nerve  lies  to  the 
outer  side,  and  somewhat  upon  the  sheath  for  the  lower  two-thirds  of 
Its  extent ;  and  the  long  saphenous  nerve  is  situated  within  the 
sheath,  and  in  front  of  the  artery  for  the  same  extent. 


Plan  of  the  Relations  of  the  Femoral  Artery. 

Front. 

Fascia  lata, 

Saphenous  nerves, 

Sartoriua, 

Arch  of  the  tendinous  canal. 


Inner  Side. 

Fonoral  vein, 
Pectineus, 
Adductor  longus, 
Sartorius. 


Femoral  artery. 


Outer  Side. 

Psoas, 
Iliacus, 
Vastus  intemus. 


Behind. 

Psoas  muscle, 
Femoral  vein. 
Adductor  longus. 


intemus  musdes.  11.  The  adductor  magnus.  12.  The  gracilis.  13.  The  ten- 
don of  the  semi-tendinosus.  14.  The  femoral  arteir.  15.  The  superficial  dr- 
eumfleza  ilii  artery  taking  its  course  alon^  the  line  ot  Poupart's  ligament,  to  the 
crest  of  the  Uium.  2.  The  superficial  epigastric  artery.  l6.  The  two  external 
pudic  arteries,  superfidal  and  deep.  17.  The  profunda  artery,  giving  off  18,  its 
external  circumflex  branch ;  and  lower  down  the  three  perforantes.  A  small 
bend  of  the  internal  circumflex  artery  (8)  is  seen  behind  the  inner  margin  of  the 
femoral,  just  below  the  deep  external  pudic  arteiv.  19.  The  anastomotica 
mtgna,  descending  to  the  knee,  upon  which  it  ramines  (6). 


352  PEOFUNDA  AllTKRT. 

Brandt — ^The  bnmcbea  of  the  Femoial  Arteiy  are  the  — 

Saperficial  ciiciunfleza  ilii. 
Superficial  epigastric, 
Saperficial  external  podic, 
Deep  external  pudic, 

r  External  circumflex, 
Profimda  <  Internal  circumflex, 

(,  Three  perforating. 
Muflcular, 
Anastomotica  magna. 

The  Sttperfiidal  cireimflesta  Uu  artery  arises  from  the  femoral,  imme- 
diately below  Poupart*s  ligament,  pierces  the  fiiscia  lata,  and  passes 
obliquely  outwards  towards  the  crest  of  the  ilium.  It  supplies  the 
integument  of  the  groin,  the  superficial  fisscia,  and  inguinal  glands. 

The  Superficial  epigastric  arises  from  the  femoral,  immediately 
below  Poupart^s  ligament,  pierces  the  fiucia  lata,  and  ascends  oh- 
liquely  towards  the  umbilicus  between  the  two  layers  of  superficial 
&8cia.  It  distributes  branches  to  the  inguinal  glands  and  integument, 
and  inosculates  with  branches  of  the  deep  epigastric  and  internal 
mammary  artery. 

The  StaperfieUd  external  pudic  arises  near  the  superficial  epigaa- 
trie  artery  ;  it  pierces  the  fiiscia  lata,  at  the  saphenous  opening,  and 
passes  transversely  inwards  crossing  the  spermatic  cord,  to  be  distri- 
buted to  the  integument  of  the  penis  and  scrotum  in  the  male,  and  to 
the  labia  in  the  female. 

The  Deep  external  pudie  arises  from  the  femoral,  a  little  lower  down 
than  the  preceding :  it  crosses  the  femond  vein  immediately  below 
the  termination  of  the  internal  saphenous  vein,  and  piercing  the  pubic 
portion  of  the  fitscia  lata  passes  beneath  that  fiuicia  to  the  inner 
border  of  the  thigh,  where  it  again  pierces  the  fascia  ;  having  become 
superficial,  it  is  distributed  to  the  integument  of  the  scrotum  and 
perineum. 

The  Profunda  fbmoris  arises  fiK>m  the  femoral  artery  at  two 
inches  below  Poupart^s  ligament :  it  passes  downwards  and  backwards 
and  a  little  outwards,  behind  the  adductor  longus  muscle,  pieroea  the 
adductor  magnus,  and  is  distributed  to  the  flexor  muscles  on  the  pos- 
terior part  of  the  thigh. 

Rdations. — In  its  course  downwards  it  rests  successively  upon  the 
pectineus,  the  conjoined  tendon  of  the  psoas  and  iliacus,  adductor 
brevis,  and  adductor  magnus  muscles.  To  its  outer  side  the  tendinous 
insertion  of  the  vastus  intemus  muscle  intervenes  between  it  and  the 
femur ;  on  its  inner  side  it  is  in  relation  with  the  pectineus,  adductor 
brevis  and  adductor  magnus ;  and  in  front  it  is  separated  from  the  fe- 
moral artery,  above  by  the  profunda  vein  and  femoral  vein,  and  below 
by  the  adductor  longus  muscle. 
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Plan  of  the  relations  of  the  Profunda  Artery. 

InFnmt, 

Frofimcla  vein, 
Adductor  longus. 


Inner  Side. 

Pectineus, 
Adductor  brevis, 
Adductor  magnus. 


Profunda  artery. 


Outer  Side. 

Psoas  and  Iliacus, 
Vastus  intemus, 
Femur. 


Behind. 

Pectineus, 

Tendon  of  psoas  and  iliacus, 
Adductor  brevis, 
Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are  the  external 
circumflex,  internal  circumflex,  and  three  perforating  arteries. 

The  Eaierwd  circumflex  artery  passes  obliquely  outwards  between 
the  divisions  of  the  crural  nerve,  then  between  the  rectus  and  crureus 
muscle,  and  divides  into  three  branches ;  ascending^  which  inosculates 
with  the  terminal  branches  of  the  gluteal  artery ;  descending^  which 
inosculates  with  the  superior  external  articular  artery;  and  middle, 
which  continues  the  original  course  of  the  artery  around  the  thigh, 
and  anastomoses  with  branches  of  the  ischiatic,  internal  circumflex, 
and  superior  perforating  artery.  It  supplies  the  muscles  on  the  ante- 
rior and  outer  side  of  the  thigh. 

The  Interned  drcumflea:  artery  is  larger  than  the  external ;  it  winds 
around  the  inner  side  of  the  neck  of  the  femur,  passing  between  the 
pectineus  and  psoas,  and  along  the  border  of  the  external  obturator 
muscle,  to  the  space  between  the  quadratus  femoris  and  upper  border 
of  the  adductor  magnus,  where  it  anastomoses  with  the  ischiatic,  ex- 
ternal circumflex,  and  superior  perforating  artery.  It  supplies  the 
muscles  on  the  upper  and  inner  side  of  the  thigh,  anastomosing  with 
the  obturator  artery,  and  sends  a  small  branch  through  the  notch  in 
the  acetabulum  into  the  hip-joint. 

The  Superior  jt&rforc^mg  artery  passes  backwards  between  the  pec- 
tineus and  adductor  brevis,  pierces  the  adductor  magnus  near  the 
femur,  and  is  distributed  to  the  posterior  muscles  of  the  thigh ;  inos- 
culating freely  with  the  circumflex  and  ischiatic  arteries,  and  with  the 
blanches  of  tne  middle  perforating  artery. 

The  Middle  perforating  artery  pierces  the  tendons  of  the  adductor 
brevis  and  magnus,  and  is  distributed  like  the  superior ;  inosculating 
with  the  superior  and  inferior  perforantes.  This  branch  frequently 
gives  off  the  nutritious  artery  of  the  femur. 

The  Inferior  perforaUng  artery  is  given  off  below  the  adductor 
brevis,  and  pierces  the  tendon  of  the  adductor  magnus,  supplying  it 
and  the  flexor  muscles,  and  inosculating  with  the  middle  perforating 

2  a 
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artery  aboye,  and  with  the  articular  branches  of  the  popliteal  below. 
It  is  through  the  medium  of  these  branches  that  the  collateral  circula- 
tion is  maintained  in  the  limb  after  ligature  of  the  femoral  artery. 

The  Mu$cular  brwushei  are  given  off  by  the  femoral  artery  through- 
out the  whole  of  its  course.  They  supply  the  muscles  in  immediate 
proximity  with  the  artery,  particularly  those  of  the  anterior  aspect  of 
the  thigh.  One  of  these  bnmches,  Uuger  than  the  rest,  arises  from  the 
femoral  immediately  below  the  origin  of  the  profunda,  and  passing 
outwards  between  the  rectus  and  sartorius  divides  into  branches  which 
are  distributed  to  all  the  muscles  of  the  anterior  aspect  of  the  thigh. 
This  may  be  named  the  imperior  museular  artery. 

The  Anadomotioa  magna  arises  from  the  femoral  while  in  the  ten- 
dinous canal  formed  by  the  adductors  and  vastus  intemus.  It  runs 
along  the  tendon  of  the  adductor  magnns  to  the  inner  condyle,  and 
inosculates  with  the  superior  internal  articular  artery:  some  of  its 
branches  are  distributed  to  the  vastus  intemus  muscle  and  to  the 
crureus,  and  terminate  by  anastomosing  with  the  branches  of  the  ex- 
ternal circumflex  and  superior  external  articular  artery. 

POPLITSAL  ARTBRY. 

The  popliteal  artery  commences  from  the  termination  of  the  fismonl 
at  the  opening  in  the  adductor  magnus  muscle,  and  passes  obliquely 
outwards  through  the  middle  of  the  popliteal  space  to  the  lower  border 
of  the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior 
tibial  artery. 

ReiaHons, — In  its  course  downwards  it  rests  first  on  the  femur, 
then  on  the  posterior  ligament  of  the  knee-joint,  then  on  the  fiuKia, 
covering  the  popliteus  muscle.  Superficially  it  is  in  relation  with  the 
semi-membranosus  muscle,  next  with  a  quantity  of  fitt  whidi  separates 
it  from  the  deep  fascia,  and  near  its  termination  with  the  gastrocne- 
mius, plantaris,  and  soleus ;  superficial  and  external  to  it  is  the  popli- 
teal vein,  and  still  more  superficial  and  external,  the  popliteal  nerve. 
By  its  inner  side  it  is  in  relation  with  the  semi-membranosus,  internal 
condyle  of  the  femur,  and  inner  head  of  the  gastrocnemius ;  and  by  its 
outer  side  with  the  biceps,  external  condyle  of  tiie  femur,  the  outer 
head  of  the  gastrocnemius,  the  plantaris  and  the  soleus. 
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Plan  of  the  rdationt  of  the  Popliteal  Artery. 

SuperJlcitMy, 

Semi-membranosuBf 
Popliteal  nerve, 
Popliteal  vein, 
Gastrocnemius, 
Plantaris, 
Soleus. 
Inner  Side,  Outer  Side. 


Semi-membranosus, 
Internal  condyle, 
Gastrocnemius. 


Popliteal  artery. 


Biceps, 

External  condyle, 
Gastrocnemius, 
Plantaris, 
Soleus. 


Deeplp. 

Femur, 

ligamentum  posticum  Winslowii, 

Popliteal  fascia. 

BrafuAes. — The  branches  of  the  popliteal  artery  are  the 

Superior  external  articular, 
Superior  internal  articular, 
Azygos  articular. 
Inferior  external  articular, 
•  Inferior  internal  articular, 

Sural. 

The  Superior  articular  arteries,  eastemal  and  iniemal,  wii^d  around 
the  femur  immediately  above  the  condyles,  to  the  front  of  the  knee- 
joint,  anastomosing  with  each  other,  with  the  external  circumflex,  the 
anastomotica  magna,  the  inferior  articular,  and  the  recurrent  of  the 
anterior  tibial.  The  external  passes  beneath  the  tendon  of  the  biceps, 
and  the  internal  through  an  arched  opening  beneath  the  tendon  of  tiie 
adductor  magnus.  They  supply  the  knee-joint  and  the  lower  part  of 
the  femur. 

The  Azygos  articular  artery  pierces  the  posterior  ligament  of  the 
joint,  the  ligamentum  posticum  Winslowii,  and  supplies  the  sjmovial 
membrane  in  its  interior.  There  are  frequently  several  posterior  arti- 
cular arteries. 

The  Inferior  articular  arteries  wind  around  the  head  of  the  tibia 
immediately  below  the  joint,  and  anastomose  with  each  other,  the 
superior  articular  arteries,  and  the  recurrent  of  the  anterior  tibial 
The  external  passes  beneath  the  two  external  lateral  ligaments  of  the 
joint,  and  the  internal  beneath  the  internal  lateral  ligament.  They 
supply  the  knee-joint  and  the  heads  of  the  tibia  and  fibula. 

The  Sural  arteries  (sura,  the  calf)  are  two  laige  muscular  branches, 
which  are  distributed  to  the  two  heads  of  the  gastrocnemius  muscle. 

ANTERIOR  TIBIAL  ARTBRY. 

• 

The  anterior  tibial  artery  passes  forwards  between  the  two  heads 
of  the  tibialis  posticus  muscle,  and  through  the  opening  in  the  upper 


*  The  Ulterior  aapecl  vf  thf  leg  uid  foot,  bHowu^  the  anteri 
donidiB  pedifl  tn«rie«,  with  their  bnachet.    1-  The  tendoD  of  in' 

qiHdricept extenew  muade,    s.  The  uweTtiDD  -'•-'--'=— ■ — 

&e  lower  border  of  the  pUella.   3.  The  (ibia.   i 

miucle.     6.  The  Extensor  lon^iu  digilomm.     fi-  The  peronei 


ie  Sxrt.    9.  The  Hiterior  tibial  artery.    Ill 
with  (a)  the  inferior  juticiilar,  Hnd{l)uieBU( 
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part  of  the  interosseous  membrane,  to  the  anterior  tibial  region.  It 
then  nms  down  the  anterior  aspect  of  the  leg  to  the  ankle-joint,  where 
it  becomes  the  dorsalis  pedis. 

Relations. — In  its  course  downwards  it  rests  upon  the  interosseous 
membrane  (to  which  it  is  connected  by  a  little  tendinous  arch  which  is 
thrown  across  it),  the  lower  part  of  the  tibia,  and  the  anterior  ligament 
of  the  joint.  In  the  upper  third  of  its  course  it  is  situated  between 
the  tibialis  anticus  and  extensor  longus  digitorum,  lower  down  between 
the  tibialis  anticus  and  extensor  proprius  poUicis ;  and  just  before  it 
r^u:hes  the  ankle  it  is  crossed  by  the  tendon  of  the  extensor  proprius 
poUicls,  and  becomes  placed  between  that  tendon  and  the  tendons  of 
the  extensor  longus  digitorum.  Its  immediate  relations  are  the  venae 
comites  and  the  anterior  tibial  nerve,  which  latter  lies  at  first  to  its 
outer  side,  and  at  about  the  middle  of  the  leg  becomes  placed  superfici- 
ally to  the  artery. 

Plan  of  tiie  relations  of  the  Anterior  Tibial  Artery. 

Front. 

Deep  flBMcia, 
Tibialis  anticus, 
Extensor  long^  digitorum, 
Extensor  proprius  pollicis, 
Anterior  tibial  nerve. 


Inner  Side. 

Tibialis  anticus, 
Tendon  of  the 
extensor  pro- 
prius polluas. 


Behind. 


Outer  Side. 

Anterior  tibial  nerve, 
Extensor  long^  digitorum, 
Extensor  proprius  poUicis, 
Tendons  of  tne  extensor 
longus  digitorum. 


Interosseous  membrane. 
Tibia  (lower  fourtii). 
Ankle  joint. 

Branches* — The  branches  of  the  Anterior  Tibial  Artery  are  the — 

Recurrent, 
Muscular, 
External  malleolar. 
Internal  malleolar. 

The  Recurrent  branch  passes  upwards  beneath  the  origin  of  the 
tibialis  anticus  muscle  to  the  front  of  the  knee-joint,  upon  which  it 
is  distributed,  anastomosing  with  the  articular  arteries. 

The  Muscular  branches  are  very  numerous,  they  supply  the  muscles 
of  the  anterior  tibial  region. 

The  Malleolar  arteries  are  distributed  to  the  ankle-joint ;  the  ex- 
ternal passing  beneath  the  tendons  of  the  extensor  longus  digitorum 

branches  of  the  popliteal.  1 1 .  The  internal  malleolar  artery.  1 7>  The  external 
malleolar  inosculating  with  the  anterior  peroneal  artery  12.  13.  The  dorsalis 
pdUs  artery.  14.  The  tarsea  and  metatarsea  arteries;  the  tarsea  is  nearest  the 
saUe,  the  metatarsea  is  seen  ^ving  off  the  interossese.  IS.  The  dorsalis  hallucix 
artery.     10.  The  communicating  branch. 
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and  peroneuB  tertiiu,  inoacnlates  with  the  anterior  peroneal  artery 
and  with  the  branches  of  the  doraaliB  pedis ;  the  irUernal^  beneath  the 
tendons  of  the  extensor  proprius  pollicis  and  tibialis  anticus,  inoscu- 
lates with  branches  of  the  posterior  tibial  and  internal  plantar  artery. 
They  supply  branches  to  the  ankle-joint. 

The  DoBSALis  pedis  artery  is  continued  forward  along  the  tibial 
side  of  the  dorsum  of  the  foot,  from  the  ankle  to  the  base  of  the  n^ta- 
tarsal  bone  of  the  great  toe,  where  it  divides  into  two  branches,  the 
dorsalis  haUucis  and  communicating. 

/202a/iM#.-^The  dorsalis  pedis  is  situated  along  the  outer  border  of 
the  tendon  of  the  extensor  proprius  pollicis ;  on  its  fibular  side  is  the 
innermost  tendon  of  the  extensor  longus  digitorum,  and  near  its 
termination  it  is  crossed  by  the  inner  tendon  of  the  extensor  brevis 
digitorom.  It  is  accompanied  by  yens  comites,  and  has  the  continnsr 
tion  of  tile  anterior  tibial  nerve  to  its  outer  side. 

Plan  of  the  rehiions  of  the  Dorsalis  Pedis  Artery. 

In  Front, 

Integument, 
Deep  fiascia, 
Inner  tendon  of  the  extensor 
brevis  digitorum. 


Inner  Side, 

Tendon  of  the  ex- 
tensor proprius 
pollicis. 


Dorsalis  Pedis 
Artery. 


Outer  Side, 

Tendon  of  the  extensor 

longus  digitorum, 
Border  of  the  extensor 
brevis  digitorum  muscle. 


Behind. 

Bones  of  the  tarsus,  with 
their  ligaments. 

Branch. — The  branches  of  this  artery  are  the — 
Tarsea, 

Metatarsea, — interossese, 
Dorsalis  halluciS)— collateral  digital, 
Communicating. 
The  Tarsea  arches  transversely  across  the  tarsus,  beneath  the  ex- 
tensor brevis  digitorum  muscle,  and  supplies  the  articulations  of  the 
tarsal  bones  and  the  outer  side  of  the  foot ;  it  anastomoses  with  the 
external  malleolar,  the  peroneal  arteries,  and  the  external  plantar. 

The  Metatarsea  forms  an  arch  across  the  base  of  the  metatarsal 
bones,  and  supplies  the  outer  side  of  the  foot,  anastomosing  with  the 
tarsea  and  with  the  external  plantar  artery.  The  metatarsea  gives  off 
three  branches,  the  wierossea,  which  pass  forward  upon  the  dorsal 
interossei  muscles,  and  divide  into  two  collateral  branches  for  adjoining 
toes.  At  their  commencement  these  interosseous  branches  receive  the 
posterior  perforating  arteries  from  the  plantar  arch,  and  opposite  the 
heads  of  the  metatarsal  bones  they  are  joined  by  the  anterior  perforat- 
ing branches  from  the  digital  arteries. 
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The  Dorsalis  haUucis  runs  forward  upon  the  first  dorsal  interosse- 
ous muscle,  and  at  the  base  of  the  first  phalanx  divides  into  two 
blanches,  one  of  which  passes  inwards  beneath  the  tendon  of  the  ex- 
tensor proprius  pollicis,  and  is  distributed  to  the  inner  border  of  the 
great  toe,  while  the  other  bifurcates  for  the  supply  of  the  adjacent 
sides  of  the  great  and  second  toes. 

The  CommuniocUinff  artery  passes  into  the  sole  of  the  foot  between 
the  two  heads  of  the  first  dorsal  interosseous  muscle,  and  inosculates 
with  the  tennination  of  the  external  plantar  artery. 

Besides  the  preceding,  numerous  branches  are  distributed  to  the 
bones  and  articulations  of  the  foot,  particularly  along  the  inner  border 
of  the  latter. 

POSTERIOR  TIBIAL   ARTERY. 

The  posterior  tibial  artery  passes  obliquely  downwards  along  the 
tibial  side  of  the  leg  firom  the  lower  border  of  the  popliteus  muscle  to 
the  concavity  of  the  os  calcis,  where  it  divides  into  the  internal  and 
external  plantar  artery. 

RdaUons, — In  its  course  downwards  it  lies  first  upon  the  tibialis 
posticus,  next  upon  the  flexor  longus  digitorum,  and  then  upon  the 
tibia ;  it  is  covered  in  by  the  intermuscular  fascia  which  separates  it 
above  from  the  soleus,  and  below  from  the  deep  &scia  of  the  leg  and 
the  integument.  It  is  accompanied  by  its  venae  comites,  and  by  the 
posterior  tibial  nerve,  which  latter  lies  at  first  to  its  outer  side,  then 
superficially  to  it,  and  again  to  its  outer  side. 

Plan  of  the  reUxUons  of  the  Posterior  Tibial  Artery, 

Superftcially. 

Soleos, 
Deep  foscia, 


The  mtermiucular  foscia. 


■Irmer  Side* 
Vein. 


Posterior  Tibial 
Artery. 


Outer  Side. 

Posterior  tibial  nerve. 
Vein. 


Deeply. 

Tibialis  posticus, 
.  Flexor  longuB  digitorum, 
Tibia. 

Brandies.' — The  branches  of  the  posterior  tibial  artery  are  the — 

Peroneal, 
Nutritious, 
Muscular, 
Internal  calcanean. 
Internal  plantar. 
External  plantar. 


„.    J,  The  Uoioo  ,. 

i.  Tils  poplLuoa  miudc     4.  Tlie  fleior  loi 
«Iiciii.    S,  "Hir  tltauU;  imiDHUiiul]!  bdow 


in  order  tu  expose  the  peroueiu  tjnaj-    7-  1°<  perpnei  miudc  loDffut  nod 
brwu.    e^  The  Lower  pan  of  the  flexor  Jongiu  poUicii  muKle  with  id  l«idoiL 

lupenw  aninJHT  ue  aeea  in  the  upper  pari  of  tbe  popLile*]  spice  puun^ 
aboie  the  Iwa  heada  of  tlie  gutrocDeuuui  muKle,  vhidi  m  cut  Umnigh  ueu 
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The  Penmeal  artery  is  given  off  from  the  posterior  tibial  at  about 
two  inches  below  the  lower  border  of  the  popliteus  muscle;  it  is 
nearly  as  large  as  the  anterior  tibial  artery,  and  passes  obliquely  out- 
wards to  the  fibula.  It  then  runs  downwards  along  the  inner  border 
of  the  fibula  to  its  lower  third,  where  it  divides  into  the  anterior  and 
posterior  peroneal  artery. 

Relations. — The  peroneal  artery  rests  upon  the  tibialis  posticus 
muscle,  and  is  covered  in  by  the  soleus,  the  intermuscular  fascia,  and 
the  flexor  longus  pollicis,  having  the  fibula  to  its  outer  side. 

Plan  of  the  relations  of  the  Peroneal  Artery. 

In  Front. 

Soleus, 

Intermuscular  fascia, 
Flexor  longus  pollicis. 


Peroneal  Artery. 


Outer  Side. 
Fibula. 


Behind. 
Tibialis  posticus. 

Branches, — ^The  branches  of  the  peroneal  artery  are  muscular  to  the 
neighbouring  muscles,  particularly  to  the  soleus,  and  the  two  terminal 
branches  anterior  and  posterior  peroneal. 

The  Anterior  peroneal  pierces  the  interosseous  membrane  at  the 
lower  third  of  the  leg,  and  is  distributed  on  the  front  of  the  outer 
malleolus,  anastomosing  with  the- external  malleolar  and  tarsal  artery. 
This  branch  is  very  variable  in  size. 

The  Posterior  peroneal  continues  onwards  along  the  posterior  aspect 
of  the  outer  malleolus  to  the  side  of  the  os  calcis,  to  which  and  to  the 
muscles  arising  fimm  it,  it  distributes  ecctemal  oalcanean  branches. 
It  anastomoses  with  the  anterior  peroneal,  tarsal,  external  plantar, 
and  posterior  tibial  artery. 

The  Nutritious  artery  of  the  tibia  arises  from  the  trunk  of  the 
tibial,  firequently  above  the  origin  of  the  peroneal,  and  proceeds  to  the 
nutritious  canal  which  it  traverses  obliquely  from  below  upwards. 

The  Musetdar  brandies  of  the  posterior  tibial  artery  are  distributed 
to  the  soleus  and  to  the  deep  muscles  on  the  posterior  aspect  of  the 
leg.  One  of  these  branches  is  deserving  of  notice,  a  recurrent  branchy 
which  arises  from  the  posterior  tibial  above  the  origin  of  the  peroneal 

tiieir  origin.  The  two  inferior  are  in  relation  with  the  popliteus  muscle. 
10.  The  anterior  tibial  artery  passing  through  the  angular  interspace  between 
the  two  heads  of  the  tibialis  posticus  muscle.  11.  The  posterior  tibial  artery. 
12.  The  relative  position  of  tiie  tendons  and  artery  at  the  inner  ankle  from 
within  outwards,  previously  to  tlieir  passing  beneath  the  internal  annular  liga- 
ment. 13.  The  peroneal  artery,  dividing  mto  two  branches ;  the  anterior  pe- 
roneal is  seen  piercing  the  interosseous  membrane.    14.  The  posterior  peroneal. 


■iterj,  pierca  tfaa  »1cti>  and  is  diitribnted  npon  iiie  iimer  side  of 
the  hiiA  of  the  tibU,  uuutmpoung  with  the  inferior  inlemal  articidar. 
The  IvienuU  adaattan  brvMia,  three  or  foor  in  number,  priKeed 
frmi  the  potteriar  tibial  tiiXTj  immediately  before  iti  divisian  ;  they 
are  diathbal«d  to  the  inner  aide  of  the  oa  ealcii,  to  the  integument,  and 
to  the  muiclei  which  aiiie  from  ila  inner  iDberoaily,  and  they  anaato- 
moie  with  the  external  cakanean  bnnehea,  and  with  all  the  neigfa- 
bouring  aiteriea. 


, 1,    <.  TTw  tendon  of  tit 

or  the  pnterior  tibial  arttiy,    G.  The 
>1  plantar  artarjr.    B.  The  plantar  Breh  giiing 
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border  of  the  foot  between  the  abductor  pollicis  and  flexor  brevit 
digitomm  muscles,  supplying  the  inner  border  of  the  foot  and 
great  toe. 

The  External  plantar  artery^  much  larger  than  the  internal,  passes 
obliquely  outwards  between  the  first  and  second  layers  of  the  plantar 
muscles,  to  the  fifth  metatarsal  space.  It  then  turns  horizontidly  in* 
wards  between  the  second  and  third  layers,  to  the  first  metatarsal 
space,  where  it  inosculates  with  the  communicating  branch  from  the 
dorsalis  pedis.  The  horizontal  portion  of  the  artery  describes  a  slight 
curre,  baring  the  conyexity  forwards ;  this  is  the  plantar  arch. 

BroiMsftes. — The  branches  of  the  external  plantar  artery  are  the«— 

Muscular, 

Articular, 

Digital, — anterior  perforating. 

Posterior  perforating. 

The  Muaeidar  hranehet  are  distributed  to  the  muscles  in  the  sole  of 
the  foot. 

The  Ai^cuUtr  hrofu^  supply  the  ligaments  of  the  articulations  of 
the  tarsus,  and  their  synovial  membranes. 

The  DigUal  hranekes  are  four  in  number: — ^the  first  is  distributed  to 
the  outer  side  of  the  little  toe ;  ^e  three  others  pass  forwards  to  the 
cleft  between  the  toes  and  divide  into  collateral  branches,  which  sup- 
ply the  adjacent  sides  of  the  three  external  toes,  and  the  outer  side 
of  the  second.  At  the  bifurcation  of  the  toes,  a  small  branch  is  sent 
upwards  from  each  digital  artery,  to  inosculate  with  the  interosse- 
ous branches  of  the  metatarsea;  these  are  the  ani&rior  peff orating 
arteries. 

The  Posterior  perforaHng  are  three  small  branches  which  pass 
upwards  between  the  heads  of  the  three  external  dorsal  interossei 
muscles  to  inosculate  with  the  arch  formed  by  the  metatarsea 
artery. 

Vari^ies  in  the  Arteries  of  the  lower  Extremity. — The  femoral 
artery  occasionally  divides  at  Poupart*s  ligament  into  two  branches, 
and  sometimes  into  three ;  the  former  is  an  instance  of  the  high 
division  of  the  profunda  artery ;  and  in  a  case  of  the  latter  kind  which 
occurred  during  my  dissections,  the  branches  were  the  profunda,  the 
superficial  femoral,  and  internal  circumflex  artery.  Dr.  Quain,  in  his 
**  Elements  of  Anatomy,"  records  an  instance  of  a  high  division  of  the 
femoral  artery,  in  which  the  two  vessels  became  again  united  in  the 
popliteal  r^on.  The  point  of  origin  of  the  profiinda  artery  varies 
considerably  in  different  subjects,  being  sometimes  nearer  to  and  some- 
times &rther  from  Poupart^s  ligament,  but  more  frequently  the  former. 
The  branches  of  the  popliteal  artery  are  very  liable  to  variety  in  size ; 
and  in  all  these  cases  the  compensating  principle,  so  constant  in  the 
vascular  system,  is  strikingly  manifested.  When  the  anterior  tibial  is 
of  nnaU  size,  the  peroneal  is  large ;  and,  in  place  of  dividing  into  two 
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teimisal  bnnches  at  the  lower  third  of  the  leg,  descends  to  the  lower 
part  of  the  interosseoas  membrane,  and  onerges  upon  the  front  of  the 
ankle,  to  supply  the  dorsum  of  the  foot :  or  the  posterior  tibial  and 
plantar  arteries  are  large,  and  the  external  plantar  is  continued  be- 
tween the  heads  of  the  first  dorsal  interosseous  muscle,  to  be  distri- 
buted to  the  dorsal  surfisu^  of  the  foot  Sometimes  the  posterior  tibial 
artery  is  small  and  thread-like ;  and  the  peroneal,  after  descending 
to  the  ankle,  curres  inwards  to  ihe  inner  malleolus,  and  divides  into 
the  two  plantar  arteries.  If  in  this  case  the  posterior  tibial  be  suffi- 
ciently laige  to  reach  the  ankle,  it  inosculates  with  the  peroneal  pre- 
viously to  its  division.  The  internal  plantar  artery  sometimes  takes 
the  distribution  of  the  external  plantar,  which  is  short  and  diminutive, 
and  the  latter  not  unfirequently  replaces  a  deficient  dorsalis  pedis. 

The  varieties  of  arteries  are  interesting  in  the  practical  application 
of  a  knowledge  of  their  principal  forms  to  surgical  operations ;  in  their 
transcendental  anatomy,  as  illustrating  the  nonnal  distribution  in 
animals;  or  in  many  cases,  as  diverticula  permitted  by  Nature,  to 
teach  her  observers  two  important  principles: — -firsts  in  respect  to 
herself,  that,  however  in  her  means  she  may  indulge  in  change,  the 
end  is  never  overlooked,  and  a  limb  is  as  surely  supplied  by  a  leash  of 
arteries,  various  in  their  course,  as  by  those  which  we  are  pleased  to 
consider  normal  in  distribution;  and  secondly^  with  regard  to  us, 
that  we  should  ever  be  keenly  alive  to  what  is  passing  beneath  our 
observation,  and  ever  ready  in  the  most  serious  operation  to  deviate 
from  our  course  and  avoid — or  give  eyes  to  our  knife,  ^at  it  may  see 
— ^the  concealed  dangers  which  it  is  our  pride  to  be  able  to  contend 
with  and  vanquish. 

PULMONABT  ARTERY. 

The  pulmonary  artery  arises  fi*om  the  left  side  of  the  base  of  the 
right  ventricle  in  front  of  the  origin  of  ihe  aorta,  and  ascends  obliquely 
to  the  under  surface  of  the  arch  of  the  aorta,  where  it  divides  into  the 
right  and  left  pulmonary  arteries.  In  its  course  upwards  and  back- 
wards it  inclines  to  the  left  side,  crossing  the  commencement  of  the 
aorta,  and  is  connected  to  the  under  surface  of  the  arch  by  a  ligament- 
ous cord,  the  remains  of  the  ductus  arteriosus. 

ReUxthna, — It  is  enclosed  for  one  half  of  its  extent  by  the  pericar- 
dium, and  receives  the  attachment  of  the  fibrous  portion  of  the  peri- 
cardium by  its  upper  portion.  Behind,  it  rests  against  the  ascending 
aorta ;  on  either  side  is  the  appendix  of  the  corresponding  auricle  with 
a  coronary  artery ;  and  above,  the  cardiac  ganglion  and  the  remains 
of  the  ductus  arteriosus. 

The  Right  pulmonary  artery  passes  beneath  the  arch  and  behind 
the  ascending  aorta,  and  in  the  root  of  the  lungs  divides  into  three 
branches  for  the  three  lobes. 

The  Left  pulmonary  artery^  rather  larger  than  the  right,  passes  in 
front  of  the  descending  aorta,  to  the  root  of  the  left  lung  to  which  it 
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is  distributed.  These  arteries  divide  and  subdivide  in  the  structure 
of  the  lungs,  and  terminate  in  capillary  vessels  which  form  a  network 
around  the  bronchial  cells,  and  become  continuous  with  the  radicles 
of  the  pulmonary  veins. 

RelcOions. — In  the  root  of  the  riffht  lung  examined  from  above 
downwards,  the  pulmonary  artery  is  situated  between  the  bronchus, 
and  puhnonaiy  veins  ;  the  former  being  above,  the  latter  below  ;  while 
in  the  le/i  lung  the  artery  is  the  highest,  next  the  bronchus,  and  then 
the  veins.  On  both  sides,  from  before  backwards,  the  artery  is  situ- 
ated between  the  veins  and  bronchi,  the  former  being  in  front,  and 
the  latter  behind. 
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CHAPTER  VI. 


OF  THE  VEINS. 


The  veins  are  the  vessels  which  return  the  blood  to  the  auricles  of 
the  heart,  after  it  has  been  circulated  by  the  arteries  through  the  va- 
rious tissues  of  the  body.    They  are  much  thinner  in  structure  than 
the  arteries,  so  that  when  emptied  of  their  blood  they  become  flat- 
tened and  collapsed.    The  veins  of  the  systemic  circulation  convey 
the  dark-coloured  and  impure  or  venous  Uood  from  the  capillary  system 
to  the  right  auricle  of  the  heart,  and  they  are  found  after  death  to  be 
more  or  less  distended  with  that  fluid.    The  veins  of  the  pulmonary- 
circulation  resemble  the  arteries  of  the  systemic  circulation  in  contain- 
ing during  life  the  pure  or  arterial  blood,  which  they  transmit  from 
the  capillaries  of  the  lungs  to  the  left  auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which  are 
everywhere  distributed  through  the  textures  of  the  body,  and  con- 
verge to  constitute  larger  and  larger  branches,  till  they  terminate  in 
the  large  trunks  which  convey  the  venous  blood  directly  to  the  heart. 
In  diameter  they  are  larger  than  the  arteries,  and  like  those  vessels 
their  combined  areae  would  constitute  an  imaginary  cone,  whereof  the 
apex  is  placed  at  the  heart,  and  the  base  at  the  surface  of  the  body. 
It  follows  from  this  arrangement,  that  the  blood  in  returning  to  the 
heart  is  passing  from  a  larger  into  a  smaller  channel,  and  therefore 
that  it  increases  in  rapidity  during  its  course. 

Veins  admit  of  a  threefold  division,  into  superficial,  deep,   and 
sinuses. 

The  Superficial  veins  return  the  blood  from  the  integument  and  su- 
perficial structures,  and  take  their  course  between  the  layers  of  the 
superficial  fascia  ;  they  then  pierce  the  deep  fascia  in  the  most  con- 
venient and  protected  situations,  and  terminate  in  the  deep  veins. 
They  are  unaccompanied  by  arteries,  and  are  the  vessels  usually  se- 
lected for  venesection. 

The  Deep  veins  are  situated  among  the  deeper  structures  of  the  body 
and  generally  in  relation  with  the  arteries  ;  in  the  limbs  they  are  en- 
closed in  the  same  sheath  with  those  vessels,  and  they  return  the 
venous  blood  from  the  capillaries  of  the  deep  tissues.  In  company 
with  all  the  smaller,  and  also  with  the  secondary  arteries,  as  the 
brachial,  radial,  and  ulnar  in  the  upper,  and  the  tibial  and  peroneal  ix 
the  lower  extremity,  there  are  two  veins,  placed  one  on  each  side  oi 
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the  artery,  and  named  venm  eomites.  The  larger  arteriet,  as  the 
axillary,  subclayian,  carotid,  popliteal,  femoral,  &c.,  are  accompanied 
hy  a  single  venons  trunk.  Sinuaes  differ  from  veins  in  their  stractore  ; 
and  also  in  their  mode  of  distribution,  being  coniined  to  especial  organs 
and  situated  within  their  substance.  The  principal  venous  sinuses 
are  those  of  the  dura  mater,  the  diploe,  the  cancellous  structure  of 
bones,  and  the  uterus. 

The  communications  between  veins  are  even  more  frequent  than 
those  of  arteries,  and  they  take  place  between  the  larger  as  well  as 
among  the  smaller  vessels  ;  the  veaie  comites  communicate  with  each 
other  very  frequently  in  their  course,  by  means  of  short  transverse 
branches  which  pass  across  from  one  to  the  other.  These  communica- 
tions are  strikingly  exhibited  in  the  frequent  inosculations  of  the 
s^nal  veins,  and  in  the  various  venous  plexuses,  as  the  spermatic 
fAexDB,  yesical  plexus,  &c.  The  office  of  these  inosculations  u  very 
^parent,  as  tending  to  obviate  the  obstructions  to  which  the  veins  are 
pardcularly  liable  from  the  thinness  of  their  coats,  and  from  their 
inability  to  overcome  much  impediment  by  the  force  of  their  current 

Veins,  like  arteries,  are  composed  of  three  coats,  external  or  cellulo> 
fibrous,  middle  or  fibrous,  and  internal  or  serous.  The  external  coat  is 
firm  and  strong,  and  resembles  that  of  arteries.  The  middle  coat 
consists  of  two  layers,  an  outer  layer  of  contractile  fibrous  tissue  dis- 
posed in  a  circular  direction  around  the  vessel,  and  an  inner  layer  of 
oiganic  muscular  fibres  arranged  longitudinally.  This  latter  resem- 
Um  the  inner  layer  of  the  middle  coat  of  arteries,  but  is  somewhat 
thicker,  and  is  not  unfirequently  hypertrophied.  The  iniemal  coat^  as 
in  arteries,  consists  of  a  striated  or  fenestrated  layer,  and  a  layer  of 
epithelium  ;  it  is  continuous  with  the  internal  coat  of  arteries  tl)j|;pugh 
the  medium  of  the  lining  membrane  of  the  heart  on  the  one  hand, 
and  through  the  capillary  vessels  on  the  other.  The  differences  in 
structure,  therefore,  between  arteries  and  veins  relate  to  the  differ- 
ence of  thickness  of  their  component  layers,  and  to  the  absence  of  the 
elastic  coat  in  tiie  latter.  Moreover,  another  difference  occurs  in  the 
presence  of  valves.  The  valves  of  veins  are  composed  of  a  thin  laver 
of  filwous  membrane,  lined  upon  its  two  surfaces  by  epithelium.  The 
segments  or  flaps  of  the  valves  of  veins  are  semilnnar  in  form  and 
ananged  in  pairs,  one  upon  either  side  of  the  vessel ;  in  some  in- 
stances there  is  but  a  single  flap,  which  has  a  spiral  direction,  and 
oeeaaioDally  there  are  three.  The  firee  border  of  the  valvular  fiaps  is 
CBoeare,  and  directed  forwards,  so  that  while  the  current  of  blood  is 
permitted  to  flow  freely  towards  the  heart,  the  valves  are  distended 
and  the  current  intercepted  if  the  stream  becomes  retrograde  in  its 
eoorse.  Upon  the  cardiac  side  of  each  valve  the  vein  is  expanded 
into  two  pouches  (sinuses),  corresponding  witii  the  flaps  of  the  valves, 
which  give  to  the  distended  or  injected  vein  a  knotted  appearance. 
The  valves  are  most  numerous  in  the  veins  of  the  extrenxities,  particu- 
lady  in  the  deeper  veins,  and  they  are  generally  absent  in  the  very 
"  veina,  and  in  the  veins  of  the  viscera,  as  in  the  portal  and  cere- 
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bial  veins  :  they  are  also  absent  in  the  large  trunks,  as  in  the  venae 
cavse,  venae  azygos,  innominatae,  and  iliac  veins. 

Sinuses  are  venous  channels,  excavated  in  the  structure  of  an  organ, 
and  lined  by  the  internal  coat  of  the  veins  ;  of  this  structure  are  the 
sinuses  of  the  dura  mater,  whose  external  covering  is  the  fibrous  tissue 
of  the  membrane,  and  the  internal,  the  serous  layer  of  the  veins.  The 
external  investment  of  the  sinuses  of  the  uterus  is  the  tissue  of  that 
organ ;  and  that  of  the  bones,  the  lining  membrane  of  the  cells  and 
canals. 

Veins,  like  arteries,  are  supplied  with  nutritious  vessels,  the  vasa 
vasorum  ;  and  it  is  to  be  presumed  that  nervous  filaments  are  distri- 
buted in  their  coats. 

I  shall  describe  the  veins  according  to  the  primary  division  of  the 
body ;  taking  first,  those  of  the  head  and  neck  ;  next,  those  of  the 
upper  extremity ;  then,  those  of  the  lower  extremity ;  and  lastly,  the 
veins  of  the  trunk. 


VEINS  OF  THE  HEAD  AND  NECK. 

The  veins  of  the  head  and  neck  may  be  arranged  into  three  groups, 
viz.  1.  Veins  of  the  exterior  of  the  head.  2.  Veins  of  the  diploe 
and  interior  of  the  cranium.     3.  Veins  of  the  neck. 

The  veins  of  the  exterior  of  the  head  are  the — 

Facial, 

Internal  maxillary, 

Temporal, 

Temporo-maxiUary, 

Posterior  auricular. 

Occipital. 

The  Facial  win  commences  upon  the  anterior  part  of  the  skull  in  a 
venous  plexus,  formed  by  the  communications  of  the  branches  of  the 
temporal,  and  descends  along  the  middle  line  of  the  forehead,  under 
the  name  oi/rontal  vein,  to  the  root  of  the  nose,  where  it  is  connected 
with  its  fellow  of  the  opposite  side  by  a  conmiunicating  trunk  which 
constitutes  the  nasal  arch.  There  are  usually  two  frontal  veins 
which  communicate  by  a  transverse  inosculation  ;  but  sometimes  the 
vein  is  single  and  bifurcates  at  the  root  of  the  nose,  into  the  two  an- 
gular veins.  From  the  nasal  arch,  the  frontal  is  continued  downwards 
by  the  side  of  the  root  of  the  nose,  under  the  name  of  the  angular 
vein ;  it  then  passes  beneath  the  zygomatic  muscles  and  becomes  the 
facial  vein,  and  descends  along  the  anterior  border  of  the  masseter 
muscle,  crossing  the  body  of  the  lower  jaw,  by  the  side  of  the  &cial 
artery,  to  the  submaxillary  gland,  and  from  thence  to  the  internal 
jugular  vein  in  which  it  terminates. 

The  hranchM  which  the  facial  vein  receives  in  its  course  are,  the 
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mprororbUal^  which  joins  the  frontal  vein ;  the  dortal  tfeina  of  the  nose 
which  terminate  in  the  nasal  arch  ;  the  ophfhcUmu^  which  commnni- 
cates  with  the  angular  vein ;  the  pcUpebral  and  naaal,  which  open  into 
the  angular  vein ;  a  considerable  trunk,  the  alveolar^  which  returns 
the  blood  from  the  spheno-maxillary  fossa,  fr^m  the  infra-orbital, 
palatine,  vidian,  and  spheno-palatine  veins,  and  joins  the  fecial  be* 
Death  the  zygomatic  process  of  the  superior  maxillary  bone,  and  the 
Teins  corresponding  with  the  branches  of  the  facial  artery. 

The  Internal  maxillary  win  receives  the  branches  from  the  zygo- 
matic and  pterygoid  fossae  ;  these  are  so  numerous  and  communicate  so 
^ly  as  to  constitute  a  pterygoid  pleaius.  Passing  backwards  behind 
the  neck  of  the  lower  jaw,  the  internal  maxillary  joins  with  the 
temporal  vein,  and  the  common  trunk  resulting  from  this  union  consti- 
tQtes  the  temporo-maoeillary  vein* 

The  Temporcd  vein  conuuences  on  the  vertex  of  the  head  by  a  plexi- 
fonn  network  which  is  continuous  with  the  frontal,  the  temporal, 
aoricalar  and  occipital  veins.  The  ramifications  of  this  plexus  form 
an  anterior  and  a  posterior  branch  which  unite  immediately  above  the 
ijgiMna ;  the  trunk  is  here  joined  by  another  large  vein,  the  middle 
kuporal^  which  collects  the  blood  from  the  temporal  muscle,  and  around 
the  outer  segment  of  the  orbit,  and  pierces  the  temporal  fascia  near  the 
not  of  the  zygoma.  The  temporal  vein  then  descends  between  the 
neatus  auditorius  extemus  and  the  condyle  of  the  lower  jaw,  and 
onites  with  the  internal  maxillary  vein,  to  form  the  temporo-maxillary. 
The  Temporo-maxillary  vein  formed  by  the  union  of  the  tempond 
aid  internal  maxillary,  passes  downwards  in  the  substance  of  the 
parotid  gland  to  its  lower  border,  where  it  becomes  the  external 
jognlar  vein.  It  receives  in  its  course  the  anterior  auricular^  masse' 
Me,  transverse  facial^  and  parotid  veinSy  and  near  its  termination  is 
inned  by  the  posterior  auricular  vein. 

The  Posterior  auricular  vein  communicates  with  the  plexus  upon 
the  vertex  of  the  head,  and  descends  behind  the  ear  to  the  temporo- 
maxillary  vein,  immediately  before  that  vessel  merges  in  the  external 
jognlar.  It  receives  in  its  course  the  veins  from  the  external  ear  and 
the  ttylo-mastoid  vein. 

The  Oodpiial  vein  commencing  posteriorly  in  the  plexus  of  the  vertex 
of  the  head,  foUows  the  direction  of  the  occipital  artery,  and  passing 
de^ly  beneath  the  muscles  of  the  back  part  of  the  neck,  terminates  in 
the  internal  jugular  vein.  This  vein  communicates  with  the  lateral 
BDQs  by  means  of  a  large  branch  which  passes  through  the  mastoid 
&iim^  the  mastoid  vein. 


VEINS  OP  THE  DIPLOE, 

The  diploe  of  the  bones  of  the  head  is  furnished  in  the  adult  with 
ORgnlar  Binuses,  which  are  formed  by  a  continuation  of  the  internal 
cut  of  the  veins  into  the  osseous  canals  in  which  they  are  lodged.  At 
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the  middle  period  of  life  these  sinuses  are  confined  to  the  particular 
bones;  but  in  old  age,  after  the  ossification  of  the  sutures,  they  may  be 
traced  from  one  bone  to  the  next  They  receive  their  blood  from  the 
capillaries  supplying  the  cellular  structure  of  the  diploe,  and  terminate 
externally  in  the  veins  of  the  pericranium,  and  internally  in  the  veins 
and  sinuses  of  the  dura  mater.  These  veins  are  separated  from  the 
bony  walls  of  the  canals  by  a  thin  layer  of  medulla. 


CEREBRAL   AND  CEREBELLAR  VEINS. 

The  cerebral  veins  are  remarkable  for  the  absence  of  valves,  and  for 
the  extreme  tenuity  of  their  coats.  They  may  be  arranged  into  the 
superficial,  and  deep  or  ventricular  veins. 

The  Superficial  cereal  veins  are  situated  upon  the  surface  of  the 
hemispheres,  lying  in  the  grooves  formed  by  the  convexities  of  the 
convolutions.  They  are  named  from  the  position  which  they  may- 
chance  to  occupy  upon  the  sur&ce  of  this  organ,  either  superior  or  in- 
ferior, internal  or  external,  anterior  or  posterior. 

The  Superior  cerebral  veins^  seven  or  eight  in  number  on  each  side, 
pass  obliquely  forwards,  and  terminate  in  the  superior  longitudinal 
sinus,  in  the  opposite  direction  to  the  course  of  the  stream  of  blood  in 
the  sinus. 

The  Deep  or  Ventricular  veins  commence  within  the  lateral  ventricles 
by  the  veins  of  the  corpora  striata  and  those  of  the  choroid  pleaniSj 
which  unite  to  form  the  two  venae  Galeni. 

The  Ven<B  Galeni  pass  backwards  in  the  structure  of  the  velum  in- 
terpositum ;  and  escaping  through  the  fissure  of  Bich^t,  terminate  in 
the  straight  sinus. 

The  Cerebellar  veins  are  disposed,  like  those  of  the  cerebrum,  on  the 
surface  of  the  lobes  of  the  cerebellum ;  they  are  situated  some  upon  the 
superior,  and  some  upon  the  inferior  sur£u:e,  while  others  occupy  the 
borders  of  the  organ.  They  terminate  in  the  lateral  and  petrosal 
sinuses. 

SINUSES  OF  THE   DURA   MATER. 

The  sinuses  of  the  dura  mater  are  irregular  channels,  formed  by  the 
splitting  of  the  layers  of  that  membrane,  and  lined  upon  their  inner 
sur&ce  by  a  continuation  of  the  internal  coat  of  the  veins.  They  may 
be  divided  into  two  groups: — 1.  Those  situated  at  the  upper  and. 
back  part  of  the  skull.  2.  The  sinuses  at  the  base  of  the  skull.  The 
former  are,  the 

Superior  longitudinal  sinus. 

Inferior  longitudinal  sinus. 

Straight  sinus. 

Occipital  sinuses, 

Lateral  sinuses. 


SUPERIOR  LONGITUDINAL   SINUS. 
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The  Superior  longitudinal  sinus  is  situated  in  the  attached  maigin 
of  the  &Ix  cerelni,  and  extends  along  the  middle  line  of  the  arch  of  the 
skull,  from  the  foramen  caecum  in  the  frontal,  to  the  inner  tuberosity 
of  the  occipital  bone,  where  it  divides  into  the  two  lateral  sinuses.  It 
is  triangular  in  form,  is  small  in  front,  and  increases  gradually  in  size 
as  it  passes  backwards ;  it  receives  the  superior  cerebral  veins  which 
open  into  it  obliquely,  numerous  small  veins  from  the  diploe,  and  near 
the  posterior  extremity  of  the  sagittal  suture  the  parietal  veins^  from 
the  pericranium  and  scalp.  Examined  in  its  interior,  it  presents 
numerous  transverse  fibrous  bands  (trabeculae)  the  chordae  Willisii, 
which  are  stretched  across  its  inferior  angle ;  and  some  small  white 
granular  masses,  the  glandulae  Pacchioni ;  the  oblique  openings  of  the 
cerebral  veins,  with  their  valve-like  margin,  are  also  seen  upon  the  walls 
of  the  sinus. 

The  termination  of  the  superior  longitudinal  sinus  in  the  two  lateral 

Fig.  132.* 


snoses  forms  a  considerable  dilatation,  into  which  the  straight  sinus 
opens  from  the  front,  and  the  occipital  sinuses  from  below.    This  dila- 


*  The  sinuses  of  the  uppcT  and  back  part  of  the  skull.  1 .  The  superior  lon- 
gitudinal sinus.  2,  2.  llie  cerebral  veins  opening  into  the  sinus  m>m  behind 
fanranlB.  3.  The  falx  cerebri.  4.  The  inferior  longitudinal  sinus.  5.  The 
*tnight  or  fourth  sinus.  6.  The  Venee  Galeni.  7.  The  torcular  Herophili.  8. 
The  two  lateral  sinuses,  with  the  occipital  sinuses  between  them.  9-  The  ter- 
miiiation  of  the  inferior  petrosal  sinus  of  one  side.  10.  The  dilatations  cor- 
leqxmding  with  tbt  jugular  fossae.    1 1 .  The  internal  jugular  veins. 
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tation  is  named  the  torctUar  HerophUi^*  and  is  the  point  of  communica- 
tion of  sir  sinuses,  the  superior  longitudinal,  two  kteral,  two  occipital 
and  the  straight. 

The  Inferior  longitudinal  stmts  is  situated  in  the  jEree  margin  of  the 
falx  cerebri;  it  is  cylindrical  in  form,  and  extends  irom  near  the 
crista  galli  to  the  anterior  border  of  the  tentorium,  where  it  terminates 
in  the  straight  sinus.  It  receives  in  its  course  several  veins  from  the 
falx. 

The  Straight  or  fourth  sinus  is  the  sinus  of  the  tentorium ;  it  is 
situated  at  the  line  of  union  of  the  falx  with  the  tentorium;  is 
prismoid  in  form,  and  extends  across  the  tentorium,  from  the  termination 
of  the  inferior  longitudinal  sinus  to  the  torcular  Herophili.  It  re<»ives 
the  vense  Galeni,  the  cerebral  veins  from  the  inferior  part  of  the  pos- 
terior lobes,  and  the  superior  cerebellar  veins. 

The  OodpOal  sinttses  are  two  canals  of  small  size,  situated  in  the 
attached  border  of  the  falx  cerebelli ;  they  commence  by  several 
small  veins  around  the  foramen  magnum,  and  terminate  by  separate 
openings  in  the  torcular  Herophili.  They  not  unfrequently  communi- 
cate with  the  termination  of  the  lateral  sinuses. 

The  Lateral  sinuses^  commencing  at  the  torcular  Herophili,  pass 
horizontally  outwards,  in  the  attached  margin  of  the  tentorium,  and 
then  curve  downwards  and  inwards  along  the  base  of  the  petrous 
portion  of  the  temporal  bone,  at  each  side,  to  the  foramina  lacera 
posteriora,  where  they  terminate  in  the  internal  jugular  veins.  Each 
sinus  rests  in  its  course  upon  the  transverse  groove  of  the  occipital 
bone,  posterior  inferior  angle  of  the  parietal,  mastoid  portion  of  the 
temporal,  and  again  on  tl^e  occipital  bone.  They  receive  the  cerebral 
veins  from  the  inferior  surface  of  the  posterior  lobes,  the  inferior 
cerebellar  veins,  the  superior  petrosal  sinuses,  the  mastoid,  and  posterior 
condyloid  veins,  and  at  their  termination,  the  inferior  petrosal  sinuses. 
•  These  sinuses  are  often  unequal  in  size,  the  right  being  larger  than  the 
left. 

The  sinuses  of  the  base  of  the  skull  are  the — 

Cavernous, 
Inferior  petrosal. 
Circular, 

Superior  petrosal. 
Transverse. 

The  Cavemotts  sinuses  are  named  from  presenting  a  structure  similar 
to  that  of  the  corpus  cavemosum  penis.  They  are  situated  on  each 
side  of  the  sella  turcica,  receiving,  anteriorly,  the  ophthalmic  veins 
through  the  sphenoidal  fissures,  and  terminating  posteriorly  in  the  in- 
ferior petrosal  sinuses.    In  the  internal  wall  of  each  cavernous  sinus  is 

*  Torcular  (a  pre«s),  from  a  supposition  entertained  by  the  older  anatomists 
that  the  columns  of  blood,  coming  in  different  directions,  compressed  each  other 
at  this  point. 


INFEBIOR  PETROSAL    SINUSES. 
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the  mtemal  carotid  artery,  accompanied  by  several  filaments  of  the 
carotid  plexus,  and  crossed  by  the  sixth  nerve ;  and,  in  its  external 
wall,  the  third,  fourth,  and  ophthahnic  nerves.  These  stractures  are 
separated  from  the  blood  Rowing  through  the  sinus,  by  the  tubular 
lining  membrane.  The  cerebral  veins  from  the  under  surface  of  the 
anterior  lobes,  open  into  the  cavernous  sinuses.  They  communicate 
by  means  of  the  ophtiialmic  with  the  &cial  veins,  by  the  circular 
sinus  with  each  other,  and  by  the  superior  petrosal  with  the  laterd 
sinuses. 

The  Inferior  petrosal  sinuses  are  the  continuations  of  the  cavernous 
amuses  backwards  along  the  lower  border  of  the  petrous  portion  of  the 

Fig.  133.* 


temporal  bone  at  each  side  of  the  base  of  the  skull,  to  the  foramina 
laena  posteriora,  where  they  terminate  with  the  lateral  sinuses  in  the 
eoBunenoement  of  the  internal  jugular  veins. 

*  The  ainiues  of  the  base  of  the  skull.  1.  The  ophthahnic  veins.  2.  The 
cBremoas  smus  of  one  side.  3.  The  circular  sinus ;  the  figure  occupies  the 
foa&m  of  the  pituitary  gland  in  the  sella  tardea.  4.  The  inferior  petrosal  sinus. 
S.  The  tnnsverse  or  anterior  occipital  sinus.  6.  The  superior  petrosal  sinus. 
7  The  internal  jugular  vein.  8.  The  foramen  magnum.  9.  The  occipital 
10.  The  torcular  Herophili.    11,  11.  The  lateral  sinuses. 
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The  Cvrcular  simu  (tinuB  of  Ridley)  is  ntuated  in  the  sella  turcica, 
guTToonding  the  pituitary  giand,  and  communicating  on  each  side 
with  the  caTemouB  sinus.  The  posterior  segment  is  larger  than  the 
anterior. 

The  Superior  petrotal  smiaes  pass  obliquely  backwards  along  the 
attached  border  of  the  tentorium,  on  the  upper  margin  of  the  petrous 
portion  of  the  temporal  bone,  and  establish  a  communication  between 
the  cayemons  and  lateral  sinus  at  each  side.  They  receive  one  or  two 
cerebral  veins  firom  the  inferior  part  of  the  middle  lobes,  and  a  cerebellar 
vein  from  the  anterior  border  of  the  cerebellum.  Near  the  extremity 
of  the  petrous  bone  these  sinuses  cross  the  oval  aperture  which  trans^ 
mits  the  fifth  nerve. 

The  Transverse  sinus  (basilar,  anterior  occipital)  passes  transversely 
across  the  basilar  process  of  the  occipital  bone,  forming  a  communica- 
tion between  the  two  inferior  petrosal  sinuses.  Sometimes  there  are 
two  sinuses  in  this  situation. 

VEINS  OF  THE   NECK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are  the — 

External  jugular. 
Anterior  jugular, 
Internal  jugular. 
Vertebral. 

The  Eaiemal  juffular  vein  is  formed  by  the  union  of  the  pos- 
terior auricular  vein  with  the  temporo-maxillary,  and  commences 
at  the  lower  border  of  the  parotid  gland,  in  front  of  the  stemo-mastoid 
muscle.  It  descends  the  neck  in  the  direction  of  a  line  drawn  from  the 
angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  crosses  the  stemo- 
mastoid)  and  torminates  near  the  posterior  and  inferior  attachment  of 
that  muscle  in  the  subclavian  vein.  In  its  course  downwards  it  lies 
upon  the  anterior  lamella  of  the  deep  cervical  &scia,  which  separates 
it  frY>m  the  stemo-mastoid  muscle,  and  is  covered  in  by  the  platysma 
myoides  and  superficial  fitscia.  At  the  root  of  the  neck  it  pierces  the 
deep  cervical  &i9cia;  it  is  accompanied,  for  the  upper  half  of  its 
course,  by  the  auricularis  magnus  nerve.  The  branches  which  it  re- 
ceives are  the  occipital  cutaneous  and  posterior  cervical  cutaneous,  and, 
near  its  termination,  the  supra  and  posterior  scapular. 

The  external  jugular  vein  is  very  variable  in  size,  and  is  occasionally- 
replaced  by  two  veins.  In  the  parotid  gland  it  receives  a  large  com- 
municating branch  from  the  internal  jugular  vein. 

The  Anterior  jugular  vein  is  a  trunk  of  variable  size,  which  col- 
lects the  blood  from  the  integument  and  superficial  structures  on  the 
fore  part  of  the  neck.  It  passes  downwards  along  the  anterior  border 
of  the  stemo-mastoid  muscle,  and  opens  into  the  subclavian  vein,  near 
the  termination  of  the  external  jugular.    The  two  veins  communicate 
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vith  each  other,  with  the  ezteinal,  and  with  the  internal  jugular 

Tein. 

The  Internal  jugular  vetn,  formed  by  the  convergence  of  the  lateral 
and  inferior  petrosal  sinus,  commences  at  the  foramen  lacerum  poste- 
rios  on  each  aide  of  the  base  of  the  skull,  and  descends  the  side  of  the 
neck,  lying,  in  the  first  instance,  to  the  outer  side  of  the  internal 
carotid,  and  then  upon  the  outer  side  of  the  common  carotid  artery  to 
the  root  of  the  neck,  where  it  unites  with  the  subclavian,  and  cnnsti- 
totes  the  vena  innominata.  At  its  commencement,  the  internal  jugu- 
lar vein  is  posterior  and  external  to  the  internal  carotid  artery,  and 
the  eighth  and  ninth  pairs  of  nerves ;  lower  down,  the  vein  and  artery 
are  on  the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves 
passing  forwards  between  them,  the  pneumogastric  being  between  and 
behind  in  the  same  sheath,  and  the  nervus  accessorius  crossing  ob- 
liquely behind  the  vein. 

The  Branches  which  the  internal  jugular  receives  in  its  course  are, 
the  facial^  the  Ungual^  the  inferior  pharyngeal  the  oodpiUd,  and  the 
nperior  and  inferior  thyroid  veins. 

The  Vertebral  vein  descends  by  the  side  of  the  vertebral  artery 
in  the  canal  formed  by  the  foramina  in  the  transverse  processes  of  the 
ttrrical  vertebrae,  and  terminates  at  the  root  of  the  neck  in  the  com- 
iBencement  of  the  vena  innominata.  In  the  lower  part  of  the  vertebral 
canal  it  frequently  divides  into  two  branches,  one  of  which  advances 
fivwards,  while  the  other  passes  through  the  foramen  in  the  transverse 
process  of  the  seventh  cervical  vertebra,  before  opening  into  the  vena 
innominata. 

The  Branches  which  it  receives  in  its  course  are  the  posterior  condy- 
loid vein,  mtucular  branches,  the  cervical  meningo-rachidian  veins,  and, 
near  its  termination,  the  superficial  and  deep  cervical  veins. 

The  Inferior  thyroid  veins,  two,  and  frequently  more  in  number,  are 
situated  one  on  each  side  of  the  trachea,  and  receive  the  venous  blood 
frtnn  the  thyroid  gland.  They  communicate  with  each  other  and 
with  the  superior  thyroid  veins,  and  form  a  plexus  upon  the  front  of 
the  trachea.  The  right  vein  terminates  in  the  right  vena  innominata, 
jost  at  its  union  with  the  superior  cava,  and  the  left  in  the  left  vena 
innominata. 

VEINS  OF  THE   UPPER   EXTREMITY. 

The  veins  of  the  upper  extremity  are  the  deep  and  superficial. 
The  detp  veins  accompany  the  branches  and  trunks  of  the  arteries,  and 
eoostitate  their  vena  conUtes,  The  venae  comites  of  the  radial  and 
dnar  arteries  are  enclosed  in  the  same  sheath  with  those  vessels,  and 
terminate  at  the  bend  of  the  elbow  in  the  brachial  veins.  The 
hnchial  venae  comites  are  situated  one  on  each  side  of  the  artery,  and 
epen  into  the  axillary  vein ;  the  axillary  becomes  the  subclavian,  and 
the  subclavian  unites  with  the  internal  jugular  to  form  the  vena  inno- 
nmata. 


il  van  of  the  fbie-sim  are  the — 

,  Anteriot  ulnar  vein, 

^  Poalerior  ulnar  vein, 

Baulic  lein. 
Radial  vein. 
Cephalic  tein, 
Median  yein. 
Median  basilic. 
Median  cephaliC' 
The  JiiMor  ulnar  vein  collects 
the  venom  blood  from   (be  inner 
bolder  dC  the  band,  and  from  the 
vein  of  ihe  liitle-finger,  van  lalva- 
letla,  and  ascenda  tfap  inner  ude  of 
the   fore-arm   to  Ihe  bend  of  the 
elbow,  where  it  becomet  the  baailk 

Tbe  Fmlerior  ulnar  trm,  inegn- 
lar  in  eize,  and  frequentl;  abseat, 
commences  upon  the  inner  border 
and  posterior  aspect  of  the  hand, 
and  ascending  the  fore^nn  termi- 
nates in  front  of  the  inner  condyle, 
in  the  anterior  ulnar  vein. 

The  Baiiiictm  (0>n>jsH,  m  jal, 

or  principal)  ascends  from  the  com- 

,  mon  ulnar  vein  fonned  by  the  two 

'  pncediog,  along  the  inner  side  of 

'  the  upper  arm,  and  near  its  middle 

pierces  the  fescia^  it  then  pusea 

ixillo,  and  becomes  the  aiitlaiy  vein. 

eifl  cummences  in  the  large  vem  of  the  thumb,  od  the 


The  C^halic  vem  {KifsXn  the  head)  ascends  along  the  outer  side 
*  Thtvtinmf  tbefoR-um  and  bend  of  the  elbnw.    1.  The  ndiil  cein.    s. 


uhLch  pui  behind  tie  m«diaa  cepbilic  vtin.      Ifl    The  mt* 
titcye^  dividing  into  brmtcheB,  which  pAjil  En  fi-ont  nf  Ibe  medi 
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of  the  ann  to  its  upper  third ;  it  then  enters  the  groove  between  the 
pectoralis  major  and  deltoid  muscles,  where  it  is  in  relation  with  the 
descending  branch  of  the  thoracico-acromialis  artery,  and  terminates 
beneath  the  clavicle  in  the  subclavian  vein.  A  lai^  communicating 
branch  sometimes  crosses  the  clavicle  between  the  external  jugular 
and  this  vein,  which  gives  it  the  appearance  of  being  derived  directly 
frran  the  head — Whence  its  appellation. 

The  Median  vein  is  intermediate  between  the  anterior  ulnar  and 
radial  vein  ;  it  collects  the  blood  from  the  anterior  aspect  of  the  fore- 
ann,  conmiunicating  with  the  two  preceding.  At  the  bend  of  the 
elbow  it  receives  a  branch  from  the  deep  veins,  and  divides  into  two 
branches,  the  median  cephalic  and  median  basilic. 

The  Median  cephalic  vein,  generally  the  smaller  of  the  two,  passes 
obliquely  outwards,  in  the  groove  between  the  biceps  and  supinator 
kmgos,  to  join  the  cephalic  vein.  The  branches  of  the  external  cuta- 
neous nerve  pass  behind  it 

The  Median  baMlic  vein  passes  obliquely  inwards,  in  the  groove 
between  the  biceps  and  pronator  radii  teres,  and  terminates  in  the 
basilic  vein.  This  vein  is  crossed  by  one  or  two  filaments  of  the  in- 
ternal cutaneous  nerve,  and  is  separated  from  the  brachial  artery  by 
^e  aponeurotic  slip  given  off  by  the  tendon  of  the  biceps. 

AXILLARY  VKIN. 

The  axillary  vein  is  formed  by  the  union  of  the  venae  comites  of  the 
brachial  artery  with  the  basilic  vein.  It  lies  in  front  of  the  artery, 
and  receives  numerous  branches  from  the  collateral  veins  of  the 
branches  of  the  axillary  artery ;  and,  at  the  lower  border  of  the  first 
lib,  becomes  the  subclavian  vein. 

SUBCLAVIAN  VEIN. 

The  subclavian  vein  crosses  over  the  first  rib  and  beneath  the 
davicle,  and  unites  with  the  internal  jugular  vein  to  form  the  vena 
imiominata.  It  lies  at  first  in  front  of  the  subclavian  artery,  and  then 
in  front  of  the  scalenus  anticus,  which  separates  it  from  that  vessel. 
The  phrenic  and  pneumogastric  nerves  pass  between  the  artery  and 
Tern.  The  veins  opening  into  the  subclavian  are  the  cephalic  below 
the  clavicle,  and  the  external  and  anterior  jugulars  above ;  occasionally 
ame  small  veins  from  the  neighbouring  parts  also  terminate  in  it 

VEINS   OP   THE   LOWER   EXTREMITY. 

The  veins  of  the  lower  extremity  are  the  deep  and  superficial.  The 
dlsep  vems  accompany  the  branches  of  the  arteries  in  pairs,  and  form 
ike  venae  comites  of  the  anterior  and  posterior  tibial  and  peroneal 
arteries.  These  veins  unite  in  the  popliteal  region  to  form  a  single 
vein  of  large  size,  the  popliteal,  which  successively  becomes  in  its 
coarse  the  femoral  and  the  external  iliac  vein. 
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POPLITEAL   VEIN. 


The  popliteal  vein  ascends  through  the  popliteal  region,  lying,  in 
the  first  instance,  directly  upon  the  artery,  and  then  getting  somewhat 
to  its  outer  side.  It  receives  several  muscular  and  articular  branches, 
and  the  external  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 


FEMORAL   VEIN. 

The  femoral  vein,  passing  through  the  opening  in  the  adductor 
magnns  muscle,  ascends  the  thigh  in  the  sheath  of  the  femoral  artery, 
and  entering  the  pelvis  beneath  Poupart^s  ligament,  becomes  the  ex- 
ternal iliac  vein.  In  the  lower  part  of  its  course  it  is  situated  upon 
the  outer  side  of  the  artery ;  it  then  becomes  placed  behind  that  vessel, 
and,  at  Poupart^s  ligament,  lies  to  its  inner  side.  It  receives  the 
muscular  veins,  and  the  profunda,  and,  through  the  saphenous  open- 
ing, the  internal  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 

The  Profunda  vein  is  formed  by  the  convergence  of  the  numerous 
small  veins  which  accompany  the  branches  of  the  artery ;  it  is  a  vein 
of  large  size,  lying  in  front  of  the  profunda  artery,  and  terminates  in 
the  femoral  at  about  an  inch  and  a  half  below  Poupart^s  ligament. 

The  Superficial  veins  are  the  external  or  short,  and  the  internal  or 
long  saphenous. 

The  External  saphenous  vein  collects  the  blood  from  the  outer  side 
of  the  foot  and  leg.  It  passes  behind  the  outer  ankle,  ascends  along 
the  posterior  aspect  of  the  leg,  lying  in  the  groove  between  the  two 
bellies  of  the  gastrocnemius  muscle,  and  pierces  the  deep  fisiscia  in  the 
popliteal  region  to  join  the  popliteal  vein.  It  receives  several  cutar 
neous  branches  in  the  popliteal  region  before  passing  through  the  deep 
&scia,  and  is  accompanied  in  its  course  by  the  external  saphenous 
nerve. 

The  Internal  saphenous  vein  commences  upon  the  dorsum  and  inner 
side  of  the  foot.  It  ascends  in  front  of  the  inner  ankle,  and  along  the 
inner  side  of  the  leg';  it  then  passes  behind  the  inner  condyle  of  the 
femur  and  along  the  inner  side  of  the  thigh  to  the  saphenous  open- 
ing, where  it  pierces  the  sheath  of  the  femoral  vessels,  and  terminates 
in  the  femoral  vein,  at  about  one  inch  and  a  half  below  Poupart^s 
Ugament. 

It  receives  in  its  course  the  cutaneous  veins  of  the  leg  and  thigh, 
and  communicates  freely  with  the  deep  veins.  At  the  saphenous 
opening  it  is  joined  by  the  superficial  epigastric  und  circumflexa  iUi 
veins,  and  by  the  external  pudic.  The  situation  of  this  vein  in  the 
thigh  is  not  unfrequently  occupied  by  two  or  even  three  trunks  of 
nearly  equal  size. 


379 


VEINS  OF  THE  TRUNK. 

The  veins  of  the  trunk  may  be  divided  into  1.  The  superior  vena 
cava,  'with  its  formative  branches.  2.  The  inferior  vena  cava,  with 
its  formative  branches.  3  The  azygos  veins.  4.  The  vertebral  and 
spinal  veins.  5.  The  cardiac  veins.  6.  The  portal  vein.  7.  The 
pulmonary  veins. 

HUPERIOR   VENA   CAVA,   WITH   ITS   FORMATIVE   BRANCHES. 

VefUB  Innominute, 

The  VetuB  wnomimdcB  are  two  large  trunks,  formed  by  the  union  of 
the  internal  jugular  and  subclavian  vein,  at  each  side  of  the  root  of  the 
neck. 

The  Riglii:  vena  innotninata,  about  an  inch  and  a  quarter  in  length, 
lies  superficially  and  externally  to  the  arteria  innominata,  and  descends 
almost  vertically  to  unite  with  its  fellow  of  the  opposite  side  in  the 
formation  of  the  superior  cava.  At  the  junction  of  the  jugular  and 
sabclayian  veins  it  receives  from  behind  the  ductus  lymphaticus  dexter, 
and  lower  down  it  has  opening  into  it  the  rtffht  vertehral^  right  internal 
mammary  and  right  inferior  thyroid  vein. 

The  Jj^  vena  innominaia^  considerably  longer  than  the  right,  ex- 
tends almost  horizontally  across  the  roots  of  the  three  arteries  arising 
from  the  arch  of  the  aorta,  to  the  right  side  of  the  mediastinum, 
where  it  unites  with  the  right  vena  innominata,  to  constitute  the  supe- 
rior cava. 

It  is  in  relation  in  front  with  the  left  stemo-clavicular  articulation 
and  the  first  piece  of  the  sternum.  At  its  commencement  it  receives 
the  thoracic  duct  which  opens  into  it  from  behind,  and  in  its  course  is 
joined  by  the  le/i  vertebral,  le/i  inferior  thyroid,  left  mammary,  and  by 
the  superior  intercostal  vein.  It  also  receives  some  small  veins  from 
the  mediastinum  and  ^ymus  gland.  There  are  no  valves  in  the  venae 
innominatse. 

SUPERIOR   VENA   CAVA. 

The  superior  cava  is  a  short  trunk  about  three  inches  in  length, 
formed  by  the  junction  of  the  two  venae  innominatae.  It  descends 
perpendicularly  on  the  right  side  of  the  mediastinum,  and  entering  the 
pericardium  terminates  in  the  upper  part  of  the  right  auricle. 

It  is  in  relation  in  front  with  the  thoracic  fascia,  which  separates  it 
from  the  thymus  gland,  and  with  the  pericardium ;  behind  with  the 
right  pulmonary  artery,  and  right  superior  pulmonary  vein ;  intemcMy 
with  the  ascending  aorta ;  extemaUy  with  the  right  phrenic  nerve,  and 
right  lung.  Immediately  before  entering  the  pericardium  it  receives 
the  vena  azygos  major. 


The  EtHenaliiiacTait  lies  to 
the  inner  lide  of  the  correipond- 
ing  mrletj  at  the  OB  pubis;  but 
gndnally  getfl  behind  it  aa  it 
pawn  npwarda  along  the  brim 
o(  the  pelrij,  and  terminaleg 
opposite  the  »acro-iliac  ajm- 
phyiii  by  uniliDg  with  the  io- 
I«7ial  iliac,  to  form  the  common 
iliac  Tein.  Immediately  above 
Poupart's  ligament  il  reeeiTei 
the  epigastric  and  circumfleia 
ilii  leini ;  it  haa  no  valves. 

The  /BtBTBoJ  iiiae  nnn  ia 
formed  by  veuelB  which  cor- 
nqund  with  the  branches  of 
the  internal  iliac  artery  ;  it  re- 
c«Te»  the  returning  blood  from 
the  gluteal,  iKbiatic,  internal 
pndic.  and  obturator  veins,  ei- 
temaJly  to  the  pelvis ;  and  from 
the  vesical  and  alerine  pleiuaea 
within  the  pelvis.  The  vein 
liei  to  the  inner  etde  of  the  in- 
ternal iliac  artery,  and  termi- 
nates by  muting  with  the  ex- 
ternal iliac  vein,  to  form  the 

The  Veiieal  and  pntUaie 
pUau  il  an  important  plexns 
of  veins  which  surroanda  the 
neck  and  base  of  the  bladder 
and  prostate  gland,  and  receives 
its  Mood  from  the  great  dorsal 
vein  of  the  penia,  and  from  the 
vemi  of  the  external  organs  of 
generation.  It  ii  retained  in 
connection  with  the  eidea  of  the 
bladder  by  a  reflexion  of  the 
pelvic  fascia. 

neck.    1 .  ThB  luperliit  vens  «•>.    1.  The  left 
*ii  ven.  innomiD.t..     i.  The  light  •ubd.visn 

an.    g,  Tlie  eitania  ajacvein.    ID.  llHin- 
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The  Uterine  plexus  is  situated  around  the  vagina,  and  upon  the 
aides  of  the  uterus,  between  the  two  layers  of  the  broad  ligaments, 
Tlie  veins  forming  the  yesical  and  uterine  plexus  are  very  subject  to 
the  production  of  phlebolites. 

The  Common  Uiae  veins  are  formed  by  the  union  of  the  external 
and  internal  iliac  vein  on  each  side  of  the  pelvis.     The  r^ht  common 
iliac,  shorter  than  the  left,  ascends  obliquely  behind  the  correspond- 
ing artery ;  and  upon  the  intervertebral  substance  between  the  fourth 
and  fifth  lumbar  vertebrae,  unites  with  the  vein  of  the  opposite  side, 
to  form  the  inferior  cava.    The  left  common  iliac,  longer  and  more 
ohlique  than  the  right,  ascends  behind,  and  a  little  internally  to  the 
corresponding  artery,  and  passes  beneath  the  right  common  iliac  artery, 
near  its  origin,  to  unite  with  the  right  vein  in  the  formation  of  the 
inferior  vena  cava.     The  right  common  iUac  vein  has  no  branch  open- 
ing into  it ;  the  left  receives  the  vena  sacra  media.    These  veins  have 
no  valves. 

INFERIOR   VENA  CAVA. 

The  inferior  vena  cava  is  formed  by  the  union  of  the  two  common 
iliac  veins,  upon  the  intervertebral  substance  between  the  fourth  and 
fifth  lumbar  vertebra.  It  ascends  along  the  firont  of  the  vertebral 
column,  on  the  right  side  of  the  abdominal  aorta,  and  passing  through 
the  fissure  in  the  posterior  border  of  the  liver  and  the  quadrilateral 
opening  in  the  tendinous  centre  of  the  diaphragm,  terminates  in  the 
inferior  and  posterior  part  of  the  right  auricle.  There  are  no  valves 
in  this  vein. 

It  is  in  relation  from  below  upwards,  m  front  with  the  mesentery 
transverse  duodenum,  portal  vein,  pancreas,  and  liver,  which  latter 
nearly  and  sometimes  completely  surrounds  it ;  behind  it  rests  upon  the 
vertebral  column  and  right  cms  of  the  diaphragm,  from  which  it  is  se- 
parated by  the  right  renal  and  lumbar  arteries ;  to  the  right  it  has  the 
peritoneum  and  sympathetic  nerve ;  and  to  the  left  the  aorta. 

The  Branches  which  the  inferior  cava  receives  in  its  course,  are 
the — 

Lumbar,  * 

Right  spermatic, 

Renal, 

Suprarrenal, 

Phrenic, 

Hepatic. 

temal  iliac  vein.  11.  The  common  iliac  veins ;  the  small  vein  between  these  is 
the  vena  sacra  media.  12,  12.  Lumbar  veins.  13.  The  right  spermatic^vein. 
14.  The  left  spermatic,  opening  into  the  left  renal  vein.  15.  Tne  right  renal 
vein.  l6.  The  trunk  of  uie  hepatic  veins.  17-  The  greater  vena  acygos,  com- 
mencing inferiorlv  in  the  lumbar  veins.  18.  The  lesser  vena  uygos,  also  com- 
mencing in  the  lumbar  veins.  19>  A  branch  of  commmiication  with  the  left 
renal  vem.  80.  The  termination  of  the  lesser  in  the  greater  vena  azygos.  21 . 
The  superior  intercostal  vein ;  communicating  inferiorly  with  the  lesser  vena 
asygos,  and  terminating  superiorly  in  the  left  vena  innonunata. 
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The  iMmbar  tfeitu^  three  or  four  in  number  on  each  side,  collect  Che 
venous  blood  from  the  muscles  and  int^fument  of  the  loins,  and  from 
the  spinal  veins:  the  left  are  longer  than  the  right  frt>m  the  position 
of  the  vena  cava. 

The  Right  BpermaHc  vein  is  formed  by  the  two  veins  which  retom 
the  blood  from  the  venous  plexus,  situated  in  the  spermatic  cord. 
These  veins  follow  the  course  of  the  spermatic  artery,  and  unite  to 
form  the  single  trunk  which  opens  into  the  inferior  vena  cava.  The 
left  spermatic  vein  terminates  in  the  left  renal  vein. 

The  Ovarian  veins  represent  the  spermatic  veins  of  the  male,  and 
collect  the  venous  blood  from  the  ovaries,  round  ligaments,  and  Fallo- 
pian tubes,  and  communicate  with  the  uterine  sinuses.  They  terminate 
as  in  the  male. 

The  Renal  or  emvlgenil  vans  return  the  blood  from  the  kidneys ; 
their  branches  are  situated  in  front  of  the  divisions  of  the  renal 
arteries,  and  the  left  opens  into  the  vena  cava  somewhat  higher  than 
tile  right.  The  left  is  longer  than  the  r^ht  in  consequence  of  the 
position  of  the  vena  cava,  and  crosses  the  aorta  immediately  below  the 
origin  of  the  superior  mesenteric  artery. ,  It  receives  the  left  spermatic 
vein,  which  terminates  in  it  at  right  angles:  hence  the  more  frequent 
occurrence  of  varicocele  on  the  left  than  on  the  right  side. 

The  Supra-renal  veins  terminate  partly  in  the  renal  veins,  and  partly 
in  the  inferior  vena  cava. 

The  Phrenic  veins  return  the  blood  from  the  ramifications  of  the 
phrenic  arteries ;  they  open  into  the  inferior  cava. 

The  Hepatic  veins  form  two  principal  trunks  and  numerous  smaller 
veins  which  open  into  the  inferior  cava,  while  that  vessel  is  situated 
in  the  posterior  border  of  the  liver.  The  hepatic  veins  commence  in 
the  liver  by  minute  venules,  the  intralobular  veins,  in  the  centre  of 
each  lobule ;  these  pour  their  blood  into  larger  vessels,  the  subMnUar 
veins;  and  the  sublobular  veins  constitute  by  their  convergence  and 
union,  the  hepatic  trunks,  which  terminate  in  the  inferior  vena  cava. 


AZYG08  VEINS. 

The  azygos  veins  form  a  system  of  communication  between  the  su- 
perior .and  inferior  vena  cava,  and  serve  to  return  the  blood  frt>m  that 
part  of  the  trunk  of  the  body  in  which  those  vessels  are  deficient,  on 
account  of  their  connection  with  the  heart.  This  system  consists  of 
three  vessels,  the 

Vena  azygos  major. 
Vena  azygos  minor, 
Superior  intercostal  vein. 

The  Vena  azygos  major  commences  in  the  lumbar  region  by  a  com- 
munication with  the  lumbar  veins;  sometimes  it  is  joined  by  a  branch 
directly  from  the  inferior  vena  cava,  or  by  one  from  the  renal  vein. 
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It  passes  throngh  the  aortic  opening  in  the  diaphragm,  and  ascends 
upon  the  right  side  of  the  vertebral  column  to  the  third  dorsal  verte- 
bra, where  it  arches  forwards  over  the  right  bronchus,  and  terminates 
in  the  superior  cava.  It  receives  all  the  intercostal  veins  of  the  right 
side,  the  vena  azygos  minor,  and  the  bronchial  veins. 

The  Fena  azygos  minor  commences  in  the  lumbar  region,  on  the 
left  side,  by  a  communication  with  the  lumbar  or  renal  veins.  It 
passes  beneath  the  border  of  the  diaphragm,  and  ascending  upon  the 
left  side  of  the  vertebral  column  crosses  the  fifth  or  sixth  dorsal  ver- 
tebra to  open  into  the  vena  azygos  major.  It  receives  the  six  or 
seven  lower  intercostal  veins  of  the  left  side.  The  azygos  veins  have 
no  valves. 

The  Superior  intercostal  vein  is  the  trunk  formed  by  the  union  of 
the  five  or  six  upper  intercostal  veins  of  the  left  side.  It  communicates 
below  with  the  vena  azygos  minor,  and  ascends  to  terminate  in  the 
left  vena  innominata. 


VERTEBRAL   AND    SPINAL   VEINS. 

'    The  numerous  venous  plexuses  of  the  vertebral  column  and  spinal 
cord  may  be  arranged  into  three  groups : — 

Dorsi- spinal, 

Meningo-rachidian, 

Medulli>spinal. 

The  Dorsirspinal  veins  form  a  plexus  around  the  spinous,  transverse 
and  articular  processes,  and  arches  of  the  vertebrae.  They  receive  the 
returning  blood  fi^m  the  dorsal  muscles  and  surrounding  structures, 
and  transmit  it,  in  part  to  the  meningo-rachidian,  and  in  part  to  the 
vertebral,  intercostd,  lumbar,  and  sacral  veins. 

The  Meningo-rachidian  veins  are  situated  between  the  theca  verte- 
faralis  and  the  vertebrae.  They  communicate  fi'eely  with  each  other 
by  means  of  a  complicated  plexus.  In  front  they  form  two  longitudi- 
nal trunks,  {longitiidinal  spinal  sinuses,)  which  extend  the  whole  length 
of  the  column  on  each  side  of  the  posterior  common  ligament,  and  are 
joined  on  the  body  of  each  vertebra  by  transverse  trunks,  which  pass 
beneath  the  ligament,  and  receive  the  large  basi-vertebral  veins 
from  the  interior  of  each  vertebra.  The  meningo-rachidian  veins  com- 
municate superiorly  through  the  anterior  condyloid  foramina  with  the 
internal  jugulars ;  in  the  neck  they  pour  their  blood  into  the  vertebral 
veins ;  in  the  thorax,  into  the  intercostals ;  and  in  the  loins  and  pelvis 
into  the  lumbar  and  sacral  veins,  the  communications  being  established 
through  the  intervertebral  foramina. 

The  MedtUli-spinal  veins  are  situated  between  the  pia  mater  and 
arachnoid ;  they  communicate  freely  with  each  other  to  form  plexuses, 
and  send  branches  through  the  intervertebral  foramina  with  each  of  the 
spinal  nerves,  to  join  the  veins  of  the  trunk. 
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CARDIAC   VEINS. 

The  yeins  returning  the  blood  from  the  substance  of  the  heart,  are 
the— 

Great  cardiac  vein. 
Posterior  cardiac  veins, 
Anterior  cardiac  yeins, 
Venae  ThebesiL 

The  Greai  cardiac  vein  (coronary)  commences  at  the  apex  of  the 
heart,  and  ascends  along  the  anterior  ventricular  groove  to  the  base 
of  the  ventricles ;  it  then  curves  around  the  left  auriculo- ventricular 
groove  to  the  posterior  part  of  the  heart,  where  it  terminates  in  the 
right  auricle.  It  receives  in  its  course  the  left  cardiac  veins  from  the 
left  auricle  and  ventricle,  and  the  posterior  cardiac  veins  from  the  pos- 
terior ventricular  groove. 

The  Posterior  cardiac  vein^  frequently  two  in  number,  commences 
also  at  the  apex  of  the  heart,  and  ascends  along  the  posterior  ventri- 
cular groove,  to  terminate  in  the  great  cardiac  vein.  It  receives  ^e 
veins  from  the  posterior  aspect  of  the  two  ventricles. 

The  Anterior  cardiac  veins  collect  the  blood  from  the  anterior  sur- 
face of  the  right  ventricle ;  one  larger  than  the  rest  nins  along  the 
right  border  of  the  heart  and  joins  the  trunk  formed  by  these  veins, 
which  curves  around  the  right  auriculo- ventricular  groove,  to  terminate 
in  the  great  cardiac  vein  near  its  entrance  into  the  right  auricle. 

The  VeruB  Thebesii  are  numerous  minute  venules  which  convey  the 
venous  blood  directly  from  the  substance  of  the  heart  into  its  four 
cavities.     Their  existence  is  denied  by  some  anatomists. 


PORTAL   SYSTEM. 

The  portal  system  is  composed  of  four  large  veins  which  return  the 
blood  firom  the  chylopoietic  viscera;  they  are  the — 

Inferior  mesenteric  vein, 
Superior  mesenteric  vein. 
Splenic  vein. 
Gastric  veins. 

The  Inferior  mesenteric  vein  receives  its  blood  from  the  rectum  by- 
means  of  the  haemorrhoidal  veins,  and  from  the  sigmoid  flexure  and 
descending  colon,  and  ascends  behind  the  transverse  duodenum  and 
pancreas,  to  terminate  in  the  splenic  vein.  Its  haemorrhoidal  branches 
inosculate  with  the  branches  of  the  internal  iliac  vein,  and  thus 
establish  a  communication  between  the  portal  and  general  venous 
system. 

The  Superior  mesenteric  vein  is  formed  by  branches  which  collect 


the  v: 

they  conatitDte  b;  theii  junction  a  Urge  trunk,  which  aacendi  bj  t! 
aide  of  the  caTreepaadin;  arter;,  crouea  the  Cranavene  duodsnnin, 
and  anites  behind  the  pancreas  with  the  splenic  in  the  fbimation 
of  the  portal  vein. 

The  Si>latK  van  commeacea  in  the  Btrnctiue  of  the  B^deen,  and  qniCa 


dmcd  lines  behinil  thFpaniTeu(!)to  tetTaimite  in  the  9p1«nicvein  (3).  4.  Tbt 
■pLeen.  fi-  Gutric  veine,  opening  inLo  the  tplenic  vein,  6,  The  superior 
mqcDtfric  vein.  7.  The  dwendin^  portion  M  the  duodenum-  8.  Ite  trvu- 
vene  portiait,  which  is  crOHed  by  the  auperior  meflenteric  vein  and  by  ft  part  of 
lh(  tnmk  of  the  auperior  meienlerie  ertetj.  9-  The  portml  v«d.  ID.  The 
hepatic  Hjtery.    11   The  dociua  communia  dwledDchuB.    13.  The  diviiion  of  the 
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that  organ  by  Beveial  large  veins ;  it  is  larger  than  the  splenic  artery, 
and  perfectly  straight  in  its  course.  It  passes  horizontally  inwards 
behind  the  pancreas,  and  terminates  near  its  greater  end  by  uniting 
with  the  superior  mesenteric  and  forming  the  portal  vein.  It  receives 
in  its  course  the  gastric  and  pancreatic  veins,  and  near  its  termination 
the  inferior  mesenteric  vein. 

The  Gcutrie  veins  correspond  with  the  gastric,  gastro-epiploic,  and 
vasa  brevia  arteries,  and  terminate  in  the  splenic  vein. 

The  Vena  port^  formed  by  the  union  of  the  splenic  and  superior 
mesenteric  vein  behind  the  pancreas,  ascends  through  the  right  border 
of  the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  where  it 
divides  into  two  branches,  one  for  each  lateral  lobe.  In  the  right 
border  of  the  lesser  omentum  it  is  situated  behind  and  between  the 
hepatic  artery  and  ductus  communis  choledochus,  and  is  surrounded 
by  the  hepatic  plexus  of  nerves  and  lymphatics.  At  the  transverse 
fissure  each  primary  branch  divides  into  numerous  secondary  branches 
which  ramify  through  the  portal  canals,  and  give  off  vaginid  and  inter- 
lobular veins,  and  the  latter  terminate  in  the  lobular  venous  plexus  of 
the  lobules  of  the  liver.  The  portal  vein  within  the  liver  receives  the 
venous  blood  firom  the  capillaries  of  the  hepatic  artery. 


PULMONARY  VEINS. 

The  pulmonary  veins,  four  in  number,  return  the  arterial  blood  from 
the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  the  veins  in 
general,  in  the  area  of  their  cylinders  being  very  little  larger  than  the 
corresponding  arteries,  and  in  accompanying  singly  each  branch  of  the 
pulmonary  artery.  They  commence  in  the  ci^illaries  upon  the 
parietes  of  the  bronchial  cells,  and  unite  to  form  a  single  trunk  for 
each  lobe.  The  vein  of  the  middle  lobe  of  the  right  lung  unites  with 
the  superior  vein  so  as  to  form  the  two  trunks  which  open  into  the  left 
auricle.  Sometimes  they  remain  separate,  and  then  there  are  three 
pulmonary  veins  on  the  right  side.  The  right  pulmonary  veins  pass 
behind  the  superior  vena  cava  to  the  left  auricle,  and  the  left  behind 
the  pulmonary  artery ;  they  both  pierce  the  pericardium.  Within  the 
lung  the  branches  of  the  pulmonary  veins  are  behind  the  bronchial 
tubes,  and  those  of  the  pulmonary  surtery  in  front ;  but  at  the  root  of 
the  lungs  the  veins  are  in  front,  next  the  arteries,  and  then  the  bronchi 
There  are  no  valves  in  the  pulmonary  veins. 
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CHAPTER  VIL 

ON  THE  LYMPHATICS. 

Thb  lymphatic  vessels,  or  absorbents,  have  received  their  double 
appellation  from  certain  phenomena  which  they  present ;  the  former 
name  being  derivable  from  the  appearance  of  the  lunpid  fluid  (lympha, 
wafer)  which  they  convey ;  and  the  latter,  from  their  supposed  pro- 
perty of  absorbing  foreign  substances  into  the  system.     They  are 
minute,  delicate,  and  transparent  vessels,  remarkable  for  their  gene- 
ral uniformity  of  size,  for  a  knotted  appearance  which  is  due  to  the 
presence  of  numerous  valves,  for  the  frequent  dichotomous  divisions 
which  occur  in  their  course,  and  for  their  division  into  several  branches 
immediately  before  entering  a  gland.     Their  office  is  to  collect  the 
products  of  digestion  and  the  detrita  of  nutrition,  and  convey  them 
into  the  venous  circulation  near  to  the  heart. 

Lymphatic  vessels  commence  in  a  delicate  network  which  is  distri 
buted  upon  the  cutaneous  sur&ce  of  the  body,  upon  the  various 
sur&ces  of  organs  and  throughout  their  internal  structure ;  and  from 
this  network  the  lymphatic  vessels  proceed,  nearly  in  straight  lines,  in 
a  direction  towards  the  root  of  the  neck.  In  their  course  they  are  in- 
tercepted by  numerous  •small  spheroid  or  oblong  bodies,  more  or  less 
flattened  on  their  sur&ce,  lymphatic  glcmds.  The  lymphatic  vessels 
entering  these  glands  are  termed  vam  in/ereaUa  or  c^ereniia,  and  those 
which  quit  them  vasa  eferentia.  The  vasa  inferentia  vary  in  number 
from  two  to  six,  they  divide  at  the  distance  of  a  few  lines  from  the 
gland  into  several  smaller  vessels  and  enter  it  by  one  of  the  flattened 
sur&ces.*  The  vasa  eflerentia  escape  from  the  gland  on  the  opposite, 
but  not  unfrequently  on  the  same  surface ;  they  consist  like  the  vasa 
inferentia  at  their  junction  with  the  gland  of  several  small  vessels 
which  unite  after  a  course  of  a  few  lines  to  form  frx>m  one  to  three 
trunks,  often  twice  as  large  as  the  vasa  inferentia. 

Lymphatic  vessels  admit  of  a  threefold  division  into  superficial, 
deep,  and  lacteals.  The  superficial  lymphatic  vessels,  upon  the  sur&ce 
of  the  body,  foUow  the  course  of  the  veins,  and  pierce  the  deep  fascia 
in  convenient  situations,  to  join  the  deep  lymphatics.  Upon  the  sur- 
&ce  of  organs  they  converge  to  the  nearest  lymphatic  trunks.  The 
superficial  lymphatic  glands  are  placed  in  the  most  protected  situations 

*  See  Mr.  Lane's  article  on  the  "  Lymphatic  System,"  in  the  Cyclopaedia  of 
Anatomy  and  Physiology. 
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of  the  superficial  fiucia,  as  in  the  hollow  of  the  ham  and  groin  in  the 
lower  extremity,  and  upon  the  inner  side  of  the  arm  in  the  upper  ex- 
tremity. 

The  deqa  lymphatics^  fewer  in  number  and  somewhat  lai^r  than  the 
superficial  yessels,  accompany  the  deeper  veins  ;  those  from  the  lower 
parts  of  the  body  converging  to  the  numerous  glands  seated  around  the 
iliac  veins  and  inferior  vena  cava,  and  terminating  in  a  large  trunk 
situated  upon  the  vertebral  column,  the  thoracic  duct.  From  the 
upper  part  of  the  trunk  of  the  body  on  the  left  side,  and  from  the  left 
side  of  the  head  and  neck,  they  also  proceed  to  the  thoracic  duct. 
Those  on  the  right  side  of  the  h«id  and  neck,  right  upper  extremity, 
and  right  side  of  the  thorax,  form  a  distinct  duct  which  terminates  at 
the  point  of  junction  of  the  subclavian  with  the  internal  jugular  vein 
on  the  right  side  of  the  root  of  the  neck. 

The  lacteak  are  the  lymphatic  vessels  of  the  small  intestines ;  they 
have  received  their  distinctive  appellation  from  conveying  the  mUk- 
like  product  of  digestion,  the  chyle,  to  the  great  centre  of  the  lymphatic 
system,  the  thoracic  duct  They  are  situated  in  the  mesentery,  and 
pass  through  the  numerous  mesenteric  glands  in  their  course. 

Lymphatic  vessels  are  very  generally  distributed  through  the  ani- 
mal tissues ;  there  are,  nevertheless,  certain  structures  in  which  they 
have  never  been  detected,  for  example,  the  brain  and  spinal  cord,  the 
eye,  bones,  cartilages,  tendons,  the  membranes  of  the  ovum,  the  um- 
bilical cord,  and  the  placenta.  The  anastomoses  between  these  vessels 
are  less  frequent  than  between  arteries  and  veins ;  they  are  effected  by 
means  of  vessels  of  equal  size  with  the  vessels  which  they  connect, 
and  no  increase  of  calibre  results  from  their  junction.  The  lymphatic 
vessels  are  smallest  in  the  neck,  larger  in  the  upper  extremities,  and 
larger  still  in  the  lower  limbs.  • 

For  the  purpose  of  effecting  the  movement  of  their  fluids  in  a  proper 
direction,  lymphatic  vessels  are  furnished  with  valves,  and  it  is  to 
.  ihese  that  the  appearance  of  constrictions  around  the  cylinders  of  the 
vessels  at  short  distances  is  due.  Like  the  valves  of  veins,  the  valves 
of  lymphatic  vessels  are  each  composed  of  two  semilunar  flaps  attached 
by  their  convex  border  to  the  sides  of  the  vessel  and  free  by  their 
concave  border.  This  is  the  general  character  of  the  valves,  but,  as  in 
veins,  there  are  exceptions  in  their  form  and  disposition  ;  sometimes 
one  flap  is  so  small  as  to  be  merely  rudimentary,  while  the  other  is 
large  in  proportion ;  sometimes  the  flap  runs  all  the  way  round  the 
tube,  leaving  a  central  aperture  which  can  only  be  closed  by  a  contrac- 
tile power  in  the  valve  itself ;  and  sometimes  instead  of  being  circular 
the  aperture  is  elliptical,  and  the  arrangement  of  the  flaps  like  that  of 
the  ileo-coecal  valve.*  These  peculiarities  are  most  frequently  met 
with  at  and  near  the  anastomoses  of  the  lymphatic  vessels.  The 
valves  are  most  numerously  met  with  near  the  lymphatic  glands ;  next 
in  frequency  they  are  found  in  the  neck  and  upper  extremities  where 

*  Mr.  Lane,  loc.  cit. 
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the  vessels  are  small,  and  least  numerously  in  the  lower  limbs  where 
the  lymphatics  are  larger.  In  the  thoracic  duct  an  interspace  of  two 
or  three  inches  frequently  occurs  between  the  valves.  Connected 
with  the  presence  of  valves  in  the  lymphatic  vessels,  are  two  lateral 
dilatations  or  pouches,  analogous  to  the  valvular  sinuses  of  veins. 
These  sinuses  are  situated  on  the  cardiac  side  of  the  valves ;  they  re- 
ceive the  valves  when  the  latter  are  thrown  back  by  the  current  of  the 
blood ;  aind  when  reflux  occurs,  they  become  distended  with  a  body  of 
fluid  which  makes  pressure  on  the  flaps.  These  pouch-like  dilatations 
and  the  constrictions  corresponding  with  the  line  of  attachment  of  the 
convex  borders  of  the  flaps  are  the  cause  of  the  knotted  appearance  of 
distended  lymphatic  vessels. 

Like  arteries  and  veins,  lymphatic  vessels  are  composed  of  three 
coats,  external,  middle  and  internal.  The  external  coat  is  cellulo- 
fibrous,  like  that  of  blood-vessels ;  it  is  thin,  but  very  strong,  and 
serves  to  connect  the  vessel  to  surrounding  tissues,  at  the  same  time 
that  it  forms  a  protective  covering.  The  middle  coat  is  thin  and 
elastic,  and  consists  of  a  layer  of  longitudinal  nbres  analogous  to  those 
of  Uie  innermost  layer  of  the  middle  coat  of  arteries  and  veins.  Some 
few  circular  flbres  may  be  seen  externally  to  these  in  the  laiger  lym- 
phatic vessels.  The  internal  coat  is  inelastic  and  more  liable  to  rup- 
ture than  the  other  coats.  It  is  a  serous  layer  continuous  with  the 
lining  membrane  of  the  veins,  and  invested  by  an  epithelium.  The 
valves  are  composed  of  a  very  thin  layer  of  fibrous  tissue  coated  on  its 
two  sur&ces  by  epithelium. 

The  lymphatic  glands  (conglobate,  absorbent)  are  small  oval  and 
somewhat  flattened  or  rounded  bodies,  composed  of  a  plexus  of  minute 
lymphatic  vessels,  associated  with  a  plexus  of  blood-vessels,  and  en- 
dosed  in  a  thin  cellular  capsule.  When  examined  on  the  surface  they 
are  seen  to  have  a  lobulated  appearance,  while  the  face  of  a  section  is 
cellular  &om  the  division  of  the  numberless  convolutions  which  are 
formed  by  the  lymphatic  vessels  within  its  substance.  The  colour  of 
the  glands  is  a  pale  pink,  excepting  those  of  the  lungs,  the  bronchial 
glands,  which  in  the  adult  are  more  or  less  mottled  with  black,  and 
are  sometimes  filled  with  a  black  pigment.  Lymphatic  glands  are 
laiger  in  the  young  subject  than  in  the  adult,  and  are  smallest  in  old 
age ;  they  as  well  as  their  vessels  are  supplied  with  arteries,  veins  and 
nerves,  like  other  structures. 

I  shall  describe  the  lymphatic  vessels  and  glands  according  to  the 
arrangement  adopted  for  the  veins,  commencing  with  those  of  the 
head  and  neck,  and  proceeding  next  to  those  of  the  upper  extremity, 
lower  extremity,  and  trunk. 


LYMPHATICS  OF  THE  HEAD   AND   NECK* 

The  Superficial  lymphatic  glands  of  the  head  and  face  are  small,  few 
in  number,  and  isolated;  they  are  the  oodpUaly  which  are  situated 
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near  the  origin  of  the  occipito-frontalis  muscle ;  posterior  auricular^  be- 
hind the  ear ;  parotid^  in  the  parotid  gland ;  zyffomatic,  in  the  zygomatic 
fossa ;  buccal,  upon  the  buccinator  muscle ;  and  submaaUlary,  beneath 
the  maigin  of  the  lower  jaw.  There  are  no  deep  lymphatic  glands 
within  the  cranium. 

The  Superficial  oerfrical  Iprnphatie  glands  are  few  in  number  and 
small ;  they  are  situated  in  tilie  course  of  the  external  jugular  vein,  be- 
tween the  Btemo-mastoid  and  trapeadus  muscles,  at  the  root  of  the 
neck,  and  about  the  larynx. 

The  Deq)  cervical  glands  (glandulse  concatenate)  are  numerous  and 
of  large  size ;  they  are  situated  around  the  internal  jugular  yein  and 
sheath  of  the  carotid  arteries,  by  the  side  of  the  phai^nx,  oesophagos, 
and  trachea,  and  extend  from  the  base  of  the  skidl  to  the  root  of  the 
neck,  where  they  aro  in  communication  with  the  lymphatic  yessels  and 
glands  of  the  thorax. 

The  Superficial  lymphaiic  vessels  of  the  head  and  /ace  are  disposed 
in  three  groups ;  occipital,  which  take  the  course  of  the  occipital  vein 
to  the  occipital  and  deep  cervical  glands ;  temporal,  which  follow  the 
branches  of  the  temporal  vein  to  the  parotid  and  deep  cervical  glands ; 
and  facial,  which  accompany  the  facial  vein  to  the  submaxillary  lym- 
phatic glands. 

The  Deep  lymphatic  vessels  of  the  head  are  the  meningeal  and  cere- 
bral ;  the  former  are  situated  in  connection  with  the  meningeal  veins, 
and  escape  through  foramina  at  the  base  of  the  skull,  to  join  the  deep 
cervical  glands.  The  cerehral  lymphatics,  according  to  Fohmann,  are 
situated  upon  the  sur&ce  of  the  pia  mater,  none  having  yet  been  dis- 
covered in  the  substance  of  the  brain.  They  pass  most  probably 
through  the  foramina  at  the  base  of  the  skull,  to  terminate  in  the  deep 
cervical  glands. 

The  Deep  lympihaiic  vessels  of  the  face  proceed  from  the  nasal  fossae, 
mouth,  and  pharynx,  and  terminate  in  the  submaxillary  and  deep 
cervical  glands. 

The  Superfiaal  and  deep  cervical  lymphatic  ve^els  accompany  the 
jugular  veins,  passing  from  gland  to  gland,  and  at  the  root  of  the 
neck  communicate  with  the  Uioracic  lymphatic  vessels,  and  terminate, 
on  the  right  side,  in  the  ductus  lymphaticus  dexter,  and,  on  the  left,  in 
the  thoracic  duct,  near  its  termination. 


LYMPHATICS  OP  THE   UPPBR   EXTREMITY. 

The  Superficial  lymphaiic  glands  of  the  arm  are  not  more  than  four 
or  five  in  number,  and  of  very  small  size.  One  or  two  are  situated 
near  the  median  basilic  and  cephalic  veins,  at  the  bend  of  the  elbow ; 
and  one  or  two  near  the  basilic  vein,  on  the  inner  side  of  the  upper 
arm,  immediately  above  the  elbow. 

The  Deq>  glands  in  the  fore-arm  are  excessively  small  and  infre- 
quent; two  or  three  may  generally  be  found  in  the  course  of  the 
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radial  and  ulnar  yessels.    In  the  upper  arm  there  is  a  chain  of  small 
glands,  accompanying  the  brachial  artery. 

The  Axillary  gUunds  are  numerous  and  of  large  size.  Some  are 
closely  adherent  to  the  vessels,  others  are  dispersed  in  the  loose  areolar 
tissue  of  the  axilla,  and  a  small  chain  may  be  obserred  extending 
along  the  lower  border  of  the  pectoralis  major  to  the  mammary  gland. 
Two  or  three  subclayian  glands  are  situated  beneath  the  clavicle,  and 
serve  as  the  medimn  of  communication  between  the  axiUary  and  deep 
cervical  lymphatic  glands. 

The  Superficial  lymphaUc  vessds  of  the  upper  extremity  commence 
upon  the  fingers  and  take  their  course  along  the  fore-arm  to  the  bend 
of  the  elbow.  The  greater  part  reach  their  destination  by  passing 
along  the  dorsal  surface  of  the  fingers,  wrist,  and  fore-arm,  and  then 
curving  around  the  borders  of  the  latter ;  but  some  few  are  met  with 
in  the  palm  of  the  hand,  which  take  the  direction  of  the  median  vein. 
At  the  bend  of  the  elbow  the  lymphatics  arrange  themselves  into  two ' 
groups ;  an  internal  and  larger  group,  which  communicates  with  a  gland 
situated  just  above  the  inner  condyle,  and  then  accompanies  the  basilic 
vein  upwards  to  the  axilla  to  enter  the  axillary  glands ;  and  a  small 
group  which  follows  the  course  of  the  cephalic  vein.  Several  of  the 
vessels  of  this  group  cross  the  biceps  muscle  at  its  upper  part  to  enter 
the  axillary  glands,  while  the  remainder,  two  or  three  in  number, 
ascend  with  the  cephalic  vein  in  the  interspace  of  the  deltoid  and  pec- 
toralis major ;  they  usually  join  a  small  gland  in  this  space,  and  then 
cross  the  pectoralis  minor  muscle  to  become  continuous  with  the  sub- 
clavian lymphatics. 

Besides  tiie  lymphatic  vessels  of  the  arm,  the  axillary  glands  receive 
those  firom  the  integument  of  the  chest,  its  anterior,  posterior,  and 
lateral  aspect,  and  the  lymphatLcs  of  the  mammary  gland. 

The  Zhep  lymphatics  accompany  the  vessels  of  the  upper  extremity, 
and  communicate  occasionally  with  the  superficial  lymphatics.  They 
enter  the  axillary  and  subclavian  glands,  and  at  the  root  of  the  neck 
terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side 
in  the  ductus  lymphaticus  dexter. 


LYMPHATICS  OF  THB   LOWER   EXTREMITY. 

The  Superficial  lymphatic  glands  of  the  lower  extremity  are  those 
of  the  groin,  the  inguinal;  and  one  or  two  situated  in  the  superficial 
fiuda  of  the  posterior  aspect  of  the  thigh,  just  above  the  popliteal 
region. 

The  Inguinal  glands  are  divisible  into  two  groups ;  a  superior  group 
of  small  size,  situated  along  the  course  of  Poupart^s  ligament,  and  re- 
ceiving the  lymphatic  vessels  from  the  parietes  of  the  abdomen, 
gluteal  region,  perineum,  and  genital  organs;  and  an  inferior  group  of 
larger  glwds  clustered  around  the  internal  saphenous  vein  near  its 
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teimination,  and  receiving  the  superficial  lymphatic  vessels  from  the 
lower  extremity. 

,   The  Deep  lymphatic  glands  are  the  avierior  tibial^  popliteal,  deqf)  in^ 
punud,  luteal,  and  tscAu^tc. 

The  Anterior  tibial  is  generally  a  single  gland,  placed  on  the  inter- 
osseous membrane,  by  the  side  of  the  anterior  tibial  artery  in  the  upper 
part  of  its  course. 

The  Popliteal  glands,  four  or  five  in  number  and  small,  are  embedded 
in  the  loose  areolar  tissue  and  fat  of  the  popliteal  space. 

The  Deep  inguinal  glands,  less  numerous  and  smaller  than  the  super- 
ficial, are  situated  near  the  femoral  vessels  in  the  groin,  beneath  the 
fascia  lata. 

The  Gluteal  and  iscMaUc  glands  are  placed  near  the  vessels  of  that 
name,  above  and  below  the  pyriformis  musde  at  the  great  ischiatic 
foramen. 

The  Superficial  lymphaiie  vessels  are  divisible  into  two  groups,  in- 
ternal and  external ;  the  intemal  and  principal  group  commencing  on 
the  dorsum  and  inner  side  of  the  foot,  ascend  the  leg  by  the  side  of 
the  intemal  saphenous  vein,  and  passing  beliind  the  inner  condyle  of 
the  femur,  follow  the  direction  of  that  vein  to  the  groin,  where  they 
join  the  saphenous  group  of  superficial  inguinal  glands.  The  greater 
part  of  the  efferent  vessels  from  these  glands  pierce  the  cribriform 
fascia  of  the  saphenous  opening  and  the  sheath  of  the  femoral  vessels, 
to  join  the  lymphatic  glaiid  situated  in  the  femoral  ring,  which  Serves 
to  establish  a  communication  between  the  lymphatics  of  the  lower 
extremity  and  those  of  the  trunk.  The  other  efferent  vessels  pierce 
the  fascia  lata  to  join  the  deep  glands.  The  vessels  which  pass  up- 
wards from  the  outer  side  of  the  dorsum  of  the  foot,  ascend  upon  the 
outer  side  of  the  leg,  and  curve  inwards  just  below  the  knee,  to  unite 
with  the  lymphatics  of  the  inner  side  of  the  thigh.  The  extemcd 
group  consists  of  a  few  lymphatic  vessels  which  commence  upon  the 
outer  side  of  the  foot  and  posterior  part  of  the  ankle,  and  accompany 
the  external  saphenous  vein  to  the  popliteal  region,  where  they  enter 
the  popliteal  glands. 

The  Deep  lymphatic  vessels  accompany  the  deep  veins,  and  com- 
municate with  the  various  glands  in  their  course.  After  joining  the 
deep  inguinal  glands  they  pass  beneath  Poupart^s  ligament,  to  com- 
municate with  the  numerous  glands  situated  around  the  iliac  vessels. 
The  deep  lymphatics  of  the  gluteal  region  follow  the  course  of  the 
branches  of  the  gluteal  and  ischiatic  arteries.  The  former  join  the 
fflands  situated  upon  the  upper  border  of  the  pyriformis  muscle,  and  the 
latter,  after  communicating  with  the  lymphatics  of  the  thigh,  enter 
the  ischiatic  glands. 

LYMPHATICS  OF  THE  TRUNK. 

The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads, 
superficial,  deep,  and  visceral. 
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The  Superficial  lymphatic  vessels  of  the  upper  half  of  the  tnink  pass 
upwards  and  outwards  on  each  side,  and  converge,  some  to  the  axillary 
glands,  and  others  to  the  glands  at  the  root  of  the  neck.  The  lym- 
phatics from  the  mammary  glands  follow  the  lower  border  of  the  pec- 
toralis  major,  communicating,  by  means  of  a  chain  of  lymphatic  glands, 
with  the  axillary  glands.  The  superficial  lymphatic  vessels  of  the  lower 
half  of  the  trunk,  of  the  gluteal  region,  perineum,  and  external  organs 
of  generation,  conveige  to  the  superior  group  of  superficial  inguinal 
gjlands.  Some  small  glands  are  situated  on  each  side  of  the  dorsal 
vein  of  the  penis,  near  the  suspensory  ligament;  from  these,  as  from 
the  superficial  lymphatics,  the  efferent  vessels  pass  into  the  superior 
group  of  superficial  inguinal  glands. 

The  Deep  lymphcUic  glands  of  the  thorax  are  the  intercostal,  internal 
mammary,  anterior  mediastinal,  and  posterior  mediastinal 

The  Intercostal  gUmds  are  of  small  size,  and  are  situated  on  each 
side  of  the  vertebral  column,  near  the  articulations  of  the  heads  of 
the  ribs,  and  in  the  course  of  the  intercostal  arteries. 

The  Internal  mammary  glands  also  very  small,  are  placed  in  the 
intercostal  spaces,  by  the  side  of  the  internal  mammary  arteries. 

The  Anterior  mediastinal  glands  occupy  the  loose  areolar  tissue  of 
the  anterior  mediastinum,  resting  some  on  the  diaphragm,  but  the 
greater  number  upon  the  laige  vessels  at  the  root  of  the  heart. 

The  Posterior  mediastinal  ^nds  are  situated  along  the  course  of  the 
aorta  and  cesophagus  in  the  posterior  mediastinum,  and  communicate 
above  with  the  deep  cervical  glands,  on  each  side  with  the  intercostal 
and  below  with  the  abdomind  glands. 

The  Deep  lymphatic  vessels  of  the  thorax  are  the  intercostal,  internal 
mammary,  and  diaphragmatic. 

The  Intercostal  lymphatic  vessels  follow  the  course  of  the  arteries  of 
the  same  name;  and  reaching  the  vertebral  column  curve  downwards, 
to  terminate  in  the  thoracic  duct. 

The  Internal  mammary  lymphatics  commence  in  the  parietes  of  the 
abdomen,  communicating  with  the  epigastric  lymphatics.  They  as- 
cend by  the  side  of  the  internal  mammary  vessels,  being  joined  in  their 
course  by  the  anterior  intercostals,  and  terminate  at  the  root  of  the 
neck,  on  the  right  side  in  the  tributaries  of  the  ductus  lymphaticus 
dexter,  and  on  the  left  in  the  thoracic  duct.  The  diaphragmatic  lym- 
phatics pursue  the  direction  of  their  corresponding  veins,  and  terminate 
Bome  in  front  in  the  internal  mammary  vessels,  and  some  behind^  in  the 
posterior  mediastinal  lymphatics. 

The  Deep  lymphcUic  glands  of  the  abdomen  are  the  lumbar  glands; 
they  are  very  numerous,  and  are  seated  around  the  common  iliac  vessels, 
the  aorta  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac,  inter* 
nal  iliac  and  sacraL 

The  External  iUae  are  placed  around  the  external  iliac  vessels,  being 
in  continuation  by  one  extremity  with  the  femoral  lymphatics,  and  by 
th^  other  with  the  lumbar  glands. 
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The  Internal  tUae  glands  are  ntuated  in  the  course  of  the  internal 
iliac  vessels,  and  the  mcrod  glands  are  supported  by  the  concave  sur&ce 
of  the  sacrum. 

The  Deep  lymphatic  vessels  are  continued  upwards  from  the  thigh, 
beneath  Poupart^s  ligament,  and  along  the  external  iliac  vessels  to  ike 
lumbar  glands,  receiving  in  their  course  the  epigastric,  circumflexa  ilii, 
and  ilio-lumbar  lymphatic  vessels.  Those  from  the  parietes  of  the 
pelvis,  and  frY)m  the  gluteal,  ischiatic,  and  obturator  vessels,  follow  the 
course  of  the  internal  iliac  arteries,  and  unite  with  the  lumbar  lym- 
phatics. And  the  lumbar  lymphatic  vessels,  after  receiving  all  the 
lymphatics  from  the  lower  extremities,  pelvis,  and  loins,  terminate  by 
several  large  trunks  in  the  receptaculum  chylL 
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The  Lymphatio  vessels  of  the  lungs  are  of  large  size,  and  are  distri- 
buted over  every  part  of  the  sur&ce,  and  through  the  texture  of  these 
organs;  they  converge  to  the  numerous  glands  situated  around  the 
bifrircation  of  the  trachea  and  roots  of  the  lungs,  the  bronchial  glands. 
Some  of  these  glands  of  small  size,  may  be  traced  in  connection  with 
the  bronchial  tubes  for  some  distance  into  the  lungs.  The  efferent 
vessels  from  the  bronchial  glands  unite  with  the  tracheal  and  oesopha- 
geal glands,  and  terminate  principally  in  the  thoracic  duct  at  the  root 
of  the  neck,  and  partly  in  the  ductus  lymphaticus  dexter.  The  brot^ 
ckial  glands^  in  the  adult,  present  a  variable  tint  of  brown,  and  in  old 
age  a  deep  black  colour.  In  in&ncy  they  have  none  of  this  pigment, 
and  are  not  to  be  distinguished  from  lymphatic  glands  in  other  situa- 
tions. 

The  Lymphaiic  vessels  of  ike  heart  originate  in  the  subserous  areolar 
tissue  of  the  surface,  and  in  the  deeper  tissues  of  the  organ,  and  follow 
the  course  of  the  vessels,  principally,  along  the  right  border  of  the  heart 
to  the  glands  situated  around  the  arch  of  the  aorta  and  the  bronchial 
glands,  whence  they  proceed  to  the  root  of  the  neck,  and  terminate  in 
the  thoracic  duct. 

The  Pericardiac  and  thymic  lymphatic  vessels  proceed  to  join  the 
anterior  mediastinal  and  bronchisd  glands. 

The  Lymphatic  vessels  of  the  liver  are  divisible  into  the  deep  and 
superficial.  The  former  take  their  course  through  the  portal  canals, 
and  through  the  right  border  of  the  lesser  omentum,  to  the  lymphatic 
glands  situated  in  the  course  of  the  hepatic  artery  and  sdong  the 
lesser  curve  of  the  stomach.  The  superficial  lymphatics  are  situated 
in  the  areolar  structure  of  the  proper  capsule,  over  the  whole  surfsice 
of  the  liver.  Those  of  the  convex  surface  are  divided  into  two  sets; — 
1.  Those  which  pass  from  before  backwards;  2.  Those  which 
advance  from  behind  forwards.  The  former  unite  to  form  trunks, 
which  enter  between  the  folds  of  the  lateral  ligaments  at  the  right 
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and  left  extremities  of  the  organ,  and  of  the  coronary  ligament  in  the 
middle.  Some  of  these  pierce  the  diaphragm  and  join  the  posterior 
mediastinal  glands ;  others  converge  to  the  lymphatic  glands  situated 
around  the  inferior  cava.  Those  which  pass  from  behind  forwards 
consist  of  two  groups :  one  ascends  between  the  folds  of  the  broad 
ligament,  and  perforates  the  diaphragm,  to  terminate  in  the  anterior 
mediastinal  glands;  the  other  curves  around  the  anterior  margin  of 
the  liver  to  its  concave  surface,  and  from  thence  to  the  glands  in  the 
right  border  of  the  lesser  omentum.  The  lymphatic  vessels  of  the 
concave  surface  are  variously  distributed,  according  to  tiieir  position ; 
those  from  the  right  lobe  terminate  in  the  lumbar  glands ;  those  from 
the  gall-bladder  which  are  large  and  form  a  remarkable  plexus,  enter 
the  glands  in  the  right  border  of  the  lesser  omentum ;  and  those  from 
the  left  lobe  converge  to  the  lymphatic  glands,  situated  along  the  lesser 
curve  of  the  stomach. 

The  LymphcUie  glands  of  the  spleen  are  situated  around  its  hilus, 
and  those  of  the  pancreas  in  the  course  of  the  splenic  vein.  The 
lymphaHc  vessels  of  these  organs  pass  through  their  respective  glands, 
and  join  the  aortic  glands,  previously  to  terminating  in  the  thoracic 
duct. 

The  Lymphatic  glands  qf^  stomach  are  of  small  size,  and  are  situated 
along  the  lesser  and  greater  curves  of  that  organ.  The  lymphatic  vessels, 
as  in  other  viscera,  are  superficial  and  deep,  the  former  originating  in 
the  subserous  and  the  latter  in  the  submucous  tissue ;  they  pass  from 
tiie  stomach  in  four  different  directions :  some  ascend  to  the  glands, 
situated  along  the  lesser  curve,  others  descend  to  those  occupying  the 
greater  curve,  a  third  set  passes  outwards  to  the  splenic  glands,  and  a 
fourth  to  the  glands  situated  near  the  pylorus  and  to  the  aortic  glands. 

The  Lymphatic  glands  of  the  small  intestine  are  situated  between  the 
layers  of  the  mesentery,  in  the  meshes  formed  by  the  superior  mesen- 
teric artery,  and  are  thence  named  mesenteric  glands.  These  glands  are 
most  numerous  and  largest,  superiorly,  near  the  duodenum ;  and,  in- 
feriorly,  near  the  termination  of  the  ileum. 

The  Lymphatic  vessels  of  the  small  intestines  are  of  two  kinds :  those 
of  the  structure  of  the  intestines,  which  run  upon  its  surface  previ- 
ously to  entering  the  mesenteric  glands ;  and  those  which  commence 
in  the  villi,  upon  the  sur&ce  of  the  mucous  membrane,  and  are  named 
lacteals. 

The  Lacteals,  according  to  Henle,  commence  in  the  centre  of  each 
villus  as  a  coecal  tubulus,  which  opens  into  a  fine  network,  situated  in 
the  8ub*mucous  tissue.  From  this  areolar  network  the  lacteal  vessels 
proceed  to  the  mesenteric  glands,  and  from  thence  to  the  thoracic  duct, 
in  which  they  terminate. 

The  Lymphatic  glands  of  the  large  intestines  are  situated  along  the 
attached  margin  of  the  intestine,  in  the  meshes  formed  by  the  arteries 
previously  to  their  distribution.  The  lymphatic  vessels  take  their 
course  in  two  difierent  directions ;  those  of  the  coecum,  ascending  and 
transverse  colon,  after  traversing  their  proper  glands,  proceed  to  the 
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mesenteric,  and  those  of  the  descending  colon  and  rectum  to  the  lum- 
bar glands. 

The  LymphaHc  vessels  of  the  kidney  follow  the  direction  of  the  blood- 
vessels to  the  Imnbar  glands  situated  around  the  aorta  and  inferior 
▼ena  cava;  those  of  the  supra- renal  capsules,  which  are  very  laige  and 
numerous,  terminate  in  the  renal  lymphatics. 

The  Lymphatic  vessels  of  the  viscera  of  the  pelvis  terminate  in  the 
sacral  and  lumbar  glands. 

The  Lymphatic  vessds  of  the  testicle  take  the  course  of  the  spermatic 
cord  in  which  they  are  of  large  size ;  they  teiminate  in  the  lumbar 
glands. 

THORACIC  DUCT. 

The  thoracic  duct*  commences  in  the  abdomen,  by  a  considerable 
and  somewhat  triangular  dilatation,  the  reoeptaetdum  chyU,  which  is 
situated  upon  the  front  of  the  body  of  the  second  lumbar  vertebra, 
behind  and  between  the  aorta  and  inferior  vena  cava,  and  close 
to  the  tendon  of  the  right  cms  of  the  diaphragm.  From  the  upper 
part  of  the  receptaculum  chyli  the  thoracic  duct  ascends  through  the 
aortic  opening  of  the  diaphragm,  and  along  the  front  of  the  ver- 
tebral column,  lying  between  the  thoracic  aorta  and  vena  azygos,  to 
the  fourth  dorsd  vertebra.  It  then  inclines  to  the  left  side,  passes 
behind  the  arch  of  the  aorta,  and  ascends  by  the  side  of  the  oesophagus 
and  behind  the  perpendicular  portion  of  the  left  subclavian  artery 
to  the  root  of  the  neck  opposite  the  seventh  cervical  vertebra,  where 
it  makes  a  sudden  curve  forwards  and  downwards,  and  terminates 
at  the  point  of  junction  of  the  left  subclavian  with  the  left  internal 
jugular  vein. 

The  thoracic  duct  is  equal  in  size  to  the  diameter  of  a  goose- 
quill  at  its  commencement  from  the  receptaculum  chyli,  diminishes 
considerably  in  diameter  towards  the  middle  of  the  posterior  me- 
diastinum, and  again  becomes  dilated  near  its  termination.  At 
about  the  middle  of  its  course  it  frequently  divides  into  two  branches 
of  equal  size,  which  reunite  after  a  short  course;  and  sometimes 
it  gives  off  several  branches,  which  assume  a  plexiform  arrangement 
in  this  situation.  Occasionally  the  thoracic  duct  bifurcates  at  the 
upper  part  of  the  thorax  into  two  branches,  one  of  which  opens 
into  the  point  of  junction  between  the  right  subclavian  and  jugu- 
lar veins,  while  the  other  proceeds  to  the  normal  termination  of 
the  duct  on  the  left  side.  In  rare  instances  tiie  duct  has  been 
found  to  terminate  in  the  vena  azygos,  which  is  its  normal  desti- 
nation in  some  Mammalia. 

The  thoracic  duct  presents  fewer  valves  in  its  course  than  lym- 

*  The  thoracic  duct  was  discovered  by  Eustachius,  in  1563,  in  the  horse  :  he 
regarded  it  as  a  vein,  and  called  it  the  vena  alba  thoracis.  The  lacteals  were 
first  seen  by  Asellius  in  1622,  in  the  dog;  and  within  the  next  ten  years  by 
VeslingiuB  in  man* 


Tided  with  a  pair  Df  bemi- 
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blood  into  iu  cylinder. 
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diastiaum,  receives  the  lym- 
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right  subclavian  with  the  right  internal  jugular  vein,  at  the  point 
where  these  yeins  unite  to  form  the  right  vena  innominata.  It  is  pro- 
vided at  its  termination  with  a  pair  of  semilunar  valves,  which  prevent 
the  entrance  of  blood  from  the  veins. 

artery  is  shewn  by  a  dotted  line.  14.  The  duct  making  its  turn  at  the 
root  of  the  neck  and  receiving  several  lymphatic  trunks  previously  to  termi- 
nating in  the  posterior  aspect  of  the  junction  of  the  internal  jugular  and  sub- 
clavian vein.  16.  The  termination  of  the  trunk  of  the  ductus  lymphaticus 
dexter. 
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CHAPTER  Vm. 

ON  THE  NERVOUS  SYSTEM. 


Thb  nervons  system  consists  of  a  central  organ,  the  cerebro-spinal 
centre  or  axis,  and  of  numerous  rounded  and  flattened  white  cords, 
the  nerves,  which  are  connected  bj  one  extremity  with  the  cerebro- 
spinal centre,  and  by  the  other  are  distributed  to  all  the  textures  of 
de  body.  The  sympathetic  system  is  an  exception  to  this  description ; 
for  in  place  of  one  it  has  many  small  centres  which  are  called  ganglia, 
and  which  communicate  very  freely  with  the  cerebro-spinal  axis  and 
with  its  nerves. 

The  cerebro-spinal  axis  consists  of  two  portions,  the  brain,  an  organ 
of  large  size,  situated  within  the  skull,  and  the  spinal  cord,  a  length- 
ened portion  of  the  nervons  centre  continuous  with  the  brain,  and 
occupying  the  canal  of  the  vertebral  column. 

The  most  superficial  examination  of  the  brain  and  spinal  cord  shews 
them  to  be  composed  of  fibres,  which  in  some  situations  are  ranged  side 
by  side  or  collected  into  bundles  or  fasciculi,  and  in  other  situations 
are  interlaced  at  various  angles  by  cross  fibres.  The  fibres  are  con- 
nected and  held  together  by  a  delicate  areolar  web,  which  forms  the 
bond  of  support  to  the  entire  organ.  It  is  abo  observed  that  the 
cerebro-spinal  axis  presents  two  substances  differing  from  each  other 
in  density  and  colour  ;  a  grey  or  cineritious  or  cortical  substance,  and 
a  white  or  medullary  substance.  The  grey  substance  forms  a  thin 
lamella  over  the  entire  surfEtce  of  the  convolutions  of  the  cerebrum,  and 
the  laminae  of  the  cerebellum :  hence  it  has  been  named  cortical ;  but 
the  grey  substance  is  not  confined  to  the  surfisuse  of  the  brain,  as  this 
term  would  imply ;  it  is  likewise  situated  in  the  centre  of  the  spinal 
cord  its  entire  length,  and  may  be  thence  traced  through  the  medulla 
oblongata,  cram  cerebri,  thalami  optici,  and  corpora  striata  ;  it  enters 
also  into  the  composition  of  the  locus  perforatus,  tuber  cinereum,  com- 
missura  mollis,  pineal  gland,  pituitary  gland,  and  corpora  rhomboidea. 

The  fibres  of  the  cerebro-spinal  axis  are  arranged  into  two  classes, 
dwerffing  and  converging.  The  diverging  fibres  proceed  from  the 
medulla  oblongata,  and  diverge  to  every  port  of  the  surface  of  the 
brain ;  while  the  converging  conunence  upon  the  surfieu^e,  and  proceed 
inwards  towards  the  centre  so  as  to  connect  the  diverging  fibres  of  op 
posite  sides.  In  certain  parts  of  their  course  the  divergbg  fibres  are 
separated  by  the  grey  substance,  and  increase  in  number  so  as  to  form 
a  body  of  considerable  size,  which  is  called  a  ganglion.    The  position 
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and  mutual  relations  of  these  fibres  and  ganglia  may  be  best  explained 
by  reference  to  the  mode  of  development  of  the  cerebro-spinal  aads  in 
gnimftla  and  in  man. 

The  centre  of  the  nervous  system  in  the  lowest  animals  possessed  of 
a  lengthened  axis,  presents  itself  in  the  form  of  a  double  cord.  A  step 
higher  in  the  animal  scale,  and  knots  or  gangUa  are  developed  upon 
one  extremity  of  this  cord  ;  such  is  the  most  rudimentary  condition  of 
the  brain  in  the  lowest  forms  of  vertebrata. .  In  the  lowest  fishes  the 
anterior  extremity  of  the  double  cord  displays  a  succession  of  five  pairs 
of  ganglia.  The  higher  fishes  and  amphibia  appear  to  have  a  difiSerent 
disposition  of  these  primitive  ganglia.  The  first  two  have  become 
fiised  into  a  single  ganglion,  and  then  follow  only  three  pairs  of  sym- 
metrical ganglia.  But  if  the  larger  pair  be  unfolded  after  being 
hardened  in  alcohol,  it  will  then  be  seen  that  the  whole  number  of 
ganglia  exist,  but  that  four  have  become  concealed  by  a  thin  covering 
that  has  spread  across  them.  This  condition  of  the  brain  carries  us 
upwards  in  the  animal  scale  even  to  Mammalia  ;  e.g.,  in  the  dog  or 
cat  we  find,  first  a  single  ganglion,  the  cerebellum ;  then  three  pairs 
following  each  other  in  succession  ;  and  if  we  unfold  the  middle  pair, 
we  shall  be  at  once  convinced  that  it  is  composed  of  two  pairs  of 
primitive  ganglia  concealed  by  an  additional  development  Again  it 
will  be  observed,  that  the  primitive  ganglia  of  opposite  sides,  at  first 
separate  and  disjoined,  become  connected  by  means  of  transverse  fibres 
of  communication  {commissures;  commtssura,  a  Joining).  The  office 
of  these  commissures  is  the  association  in  function  of  the  two  sym- 
metrical portions.  Hence  we  arrive  at  the  general  and  important  con- 
clusion, that  the  brain  among  the  lower  animals  consists  of  primitive 
cords,  primitive  ganglia  upon  those  cords,  and  commissures  which  con- 
nect the  substances  of  the  adjoining  ganglia,  and  associate  their 
functions. 

In  the  development  of  the  cerebro-spinal  axis  in  man,  the  earliest 
indication  of  the  spinal  cord  is  presented  under  the  form  of  a  pair  of 
minute  longitudinal  filaments  placed  side  by  side.  Upon  these, 
towards  the  anterior  extremity,  five  pairs  of  minute  swellings  are 
observed,  not  disposed  in  a  straight  line  as  in  fishes,  but  curved  upon 
each  other  so  as  to  correspond  with  the  direction  of  the  future  cranium. 
The  posterior  pair  soon  become  cemented  upon  the  middle  line,  form- 
ing a  single  ganglion  ;  the  second  pair  also  unite  with  each  other ;  the 
third  and  fourth  pairs,  at  first  distinct,  are  speedily  veiled  by  a  lateral 
development,  which  arches  backwards  and  conceals  them  ;  the  anterior 
pairs,  at  first  very  small,  decrease  in  size  and  become  ahnost  lost  in  the 
increased  development  of  the  preceding  pairs. 

We  see  here  a  chain  of  resemblances  corresponding  with  the  pro- 
gressive development  observed  in  the  lower  animals  ;  the  human  brain 
is  passing  through  the  phases  of  improving  development,  which  dis- 
tinguish the  lowest  from  the  lower  creatures :  and  we  are  naturally  led 
to  the  same  conclusion  with  regard  to  the  architecture  of  the  human 
brain,  that  we  were  led  to  establish  as  the  principle  of  development  in 
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the  inferior  creatures,  namel;,  that  it  is  compoaed  of  pi-imiiaie  cords, 
primitive  ganglia  upon  those  cords,  commissures  to  connect  tho« 
ganglia,  and  deretopmenis  from  those  ganglia. 

In  the  adalt,  the  primitive  tangiiadinal  i:frrds  have  become  cemented 
together,  to  form  the  spi«ai  cord.  But,  at  the  upper  eitremitj,  tliey 
separate  from  each  other  under  the  name  of  crura  cerebri.  Thejirrf 
pair  ofganglia  developed  from  the  primitive  cords,  have  grown  into 
the  ceriidima ;  the  seeoBd  pair  (the  optic  lobes  of  animals)  have 
become  the  corpora  guadrigemiaa  of  man.  The  iMrd  pair,  the  opitc 
lialarai,  and  the  /omii,  the  corpora  liriala,  are  the  ftasis  oftAe  kemi- 
giierea,  which,  the  merest  lamina  in  the  fiah,  have  become  the  largest 
portion  of  the  brain  in  man.  And  the  fi/iA  pair  (olfectory  lobes), 
to  large  in  the  lowest  forms,  have  dniniUed  into  the  o/faclory  6u^ 
rfman. 

The  white  anbelance  of  the  hraia  and  spinal  cord  when  eiamjned 
with  the  LDicroscnpe,  ii  found  to  consist  of  fibres  embedded  in  granular 
matter.  The  fibres  vary  in  diameter  from  j^  to  Yiiaa  of  "" 
inch ;  the  former  is  the  measurement  of  the  fibres  where  tne  white 
snhslance  is  accumulated  in  any  quantity  ;  the  latter,  where  the  fibres 
enter  the  grey  snhstance,  and  between  these  admeasurements  every 
mtetmediale  size  occurs.  The  fibres  are  composed  of  a  thin,  trana- 
[srenl,  and  structureless  nenrilemma,  containing  in  the  living  body  a 
pellncid,  colauiless,  oil-like  finid  (neurine).  After  death  the  nervous 
flnid  coagnlates,  and  then  presents  the  appeuance  of  a  white,  opake, 
curd-like  matter,  which  aggregates  in  masses  when  the  fibres  are 
pressed  or  stretched,  and  gives  to  the  nervous  fibre  a  varicose  form. 
The  disposition  of  the  nervous 
fibre   t«    take  on   the  varicose 
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cells  embedded  in  a  soft  granular  matter,  which  serres  as  a  bond  of 
connection  between  them.  The  cells  vary  in  size  from  xr^nr  ^ 
3U^  of  an  inch  in  diameter ;  they  are  of  a  reddish  grey  colour, 
and  are  composed  of  a  moderately  thick  capsule,  containing  a  soft- 
granular  pulp  and  a  nucleolated  nucleus  adherent  to  the  inner  sur&oe 
of  the  investing  capsule.  The .  contents  of  the  nucleus  are  similar  to 
those  of  the  parent  cell,  and  the  nucleolus  may  be  either  single  or 
granular.  Besides  the  constituents  of  the  nerve-ceU,  there  are  pig^ 
ment  granules  in  variable  number,  sometimes  dispersed  generally 
through  the  pulp,  and  sometimes  collected  into  small  clusters,  and 
giving  to  the  cell  a  various  tint  of  grey.  It  is  to  these  pigment- 
bearing  cells,  collected  together  in  greater  or  smaller  numbers,  that 
different  parts  of  the  brain  owe  their  relative  degrees  of  intensity  of 
grey.  The  general  form  of  the  nerve -cells  is  globular,  but  there  are 
found  mingled  with  the  globular  cells  others  of  different  shape. 
Some  of  these  latter  are  oval,  oblong,  or  flattened,  but  the  most  re- 
markable form  is  that  which  is  termed  oattdaie,  from  its  sending  off 
from  its  periphery  one  or  more  coecal  processes  of  variable  length. 
From  the  capsules  of  the  nerve-cells  filaments  are  frequently  given  off, 
which  serve  to  connect  the  cells  together,  and  the  number  and 
arrangement  of  the  cells  offer  many  peculiarities  in  different  parts  of 
the  cerebro-spinal  mass. 

Two  kinds  of  grey  substance  are  described  by  Rolando  as  existing 
in  the  spinal  cord  ;  the  one  (substantia  cinerea  spongiosa  fxisculosa)  is 
the  ordinary  grey  matter  of  the  cord,  and  the  other  (mbstanita  cinerea 
gelaiinosd)  forms  part  of  the  posterior  comua.  The  former  resembles 
in  structure  the  grey  matter  of  the  brain,  while  the  latter  is  composed 
of  small  bodies  resembling  the  blood  corpuscles  of  the  frog. 

The  nerves  are  divisible  into  two  great  classes ;  those  which  pro- 
ceed directly  from  the  cerebro-spinal  axis,  the  cranial  and  spinal  nerves, 
and  constitute  the  system  of  animal  life  ;  and  those  which  originate 
from  a  system  of  nervous  centres,  independent  of  the  cerebro-spinal 
axis,  but  closely  associated  with  that  centre  by  numerous  communica- 
tions, the  sympathetic  system,  or  system  of  organic  life. 

The  division  of  nerves  into  cranial  and  spinal  is  purely  arbitrary, 
and  depends  upon  the  circumstance  of  the  former  passing  through  the 
foramina  of  the  cranium,  and  the  latter  through  those  of  the  verte- 
bral column.  With  respect  to  origin,  all  the  cranial  nerves,  with  the 
exception  of  the  first,  olfactory,  proceed  from  the  spinal  cord,  or 
from  its  immediate  prolongation  into  the  brain.  The  spinal  nerves 
arise  by  two  roots;  anterior^  which  proceeds  from  the  anterior  s^;ment 

envelope,  and  a  contained  substance,  neurine.  4.  A  nerve-cell,  shewing  its 
composition  of  a  granular-looking  capsule  and  granular  contents.  5.  Its  nu- 
cleus containing  a  nucleolus.  6.  A  nerve-cell  from  which  several  caudate  pro- 
cesses are  given  off.  It  contains,  like  the  preceding,  a  nucleolated  nucleus.  7. 
The  third  constituent  of  the  medullary  masses,  namely,  granules,  or  rather 
minute  cells.  These  are  dispersed  among  the  cerebral  fibres  in  great  numbers ; 
they  present  every  variety  ofsize,  and  are  many  of  them  nucleated. 
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of  the  spinal  cord,  and  possesses  a  motor  fdnction  ;  and  potterior, 
which  is  connected  with  the  posterior  segment,  and  bestows  the  fecolty 
of  sensation.  The  motor  nerves  of  the  cranium  are  shown  by  dissec- 
tion to  be  continuous  with  the  motor  portion  of  the  cord,  and  form  one 
system  with  the  motor  roots  of  the  spinal  cord  ;  while  the  nerves  of 
sensation,  always  excepting  the  olfactory,  are  in  like  manner  traced  to 
the  posterior  s^ment  of  the  cord,  and  form  part  of  the  system  of 
sensation.  To  these  two  systems  a  third  was  added  by  Sir  Charles 
Bell,  the  respiratory  system,  which  consists  of  nerves  associated  in  the 
function  of  respiration,  and  arising  from  the  side  of  the  upper  part 
of  the  spinal  cord  in  one  continuous  line,  which  he  thence  named  the 
respiratory  tract.  The  microscope  has  succeeded  in  making  no  struo- 
toral  distinction  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves ;  but  the  latter  are  remarkable  from  possessing  a  ganglion 
near  their  attachment  with  the  cord.  This  ganglion  is  observed 
upon  the  posterior  roots  of  all  the  spinal  nerves,  and  also  upon  the 
corieflponding  root  of  the  fifth  cranial  nerve,  which  is  thence  con- 
sidered a  spinal  cranial  nerve.  Upon  others  of  the  cranial  nerves  a 
ganglion  is  found,  which  associates  them  in  their  function  with  the 
nerves  of  sensation,  and  establishes  an  analogy  with  the  spinal  nerves. 

The  researches  of  Mr.  Grainger  have  made  an  important  addition 
to  our  knowledge  of  the  mode  of  connection  of  the  nerves  with  the 
spinal  cord  ;  he  has  shown  that  both  roots  of  the  spinal  nerves,  as 
well  as  most  of  the  cerebral,  divide  into  two  sets  of  filaments  upon 
entering  the  cord,  one  set  being  connected  to  the  grey  substance, 
while  ihe  other  is  continuous  with  the  white  or  fibrous  part  of  the 
cord.  The  former  he  considers  to  be  the  agents  of  the  excito-motory 
system  of  Dr.  Marshall  HaU  ;  and  the  latter,  the  communication  with 
^e  brain  and  the  medium  for  the  transmission  of  sensation  and 
volition.  He  has  not  been  able  to  trace  the  fibres  which  enter  the 
grey  substance  to  their  termination  ;  but  he  thinks  it  probable  that 
the  ultimate  filaments  of  the  posterior  root  join  those  of  the  anterior 
root ;  or  in  the  words  of  Dr.  Marshall  HalPs  system,  that  the  incident 
fibres  (sensitive)  are  continuous  with  the  reflex  (motor). 

The  connection  of  a  nerve  with  the  cerebro-spinal  axis  is  called,  for 
convenience  of  description,  its  origin :  this  term  must  not,  however, 
be  received  literally,  for  each  nerve  is  developed  in  the  precise 
sitoation  which  it  occupies  in  the  body,  and  with  the  same  relations 
tiiat  it  possesses  in  after  life.  Indeed,  we  not  unfrequently  meet 
with  instances  in  anencephalous  foetuses  where  the  nerves  are  beau- 
tifully and  completely  formed,  while  the  brain  and  spinal  cord  are 
tranting.  The  word  ^  origin^^  must  therefore  be  considered  as  a  relict 
of  the  darkness  of  prececQng  ages,  when  the  cerebro-spinal  axis  was 
looked  upon  as  the  tree  from  which  the  nerves  pushed  forth  as 
branches.  In  their  distribution  the  spinal  nerves  for  the  most  part 
follow  the  course  of  the  arteries,  particularly  in  the  limbs,  wh^re  they 
lie  almost  constantly  to  the  outer  side  and  superficially  to  the  vessels, 
as  if  for  the  purpose  of  receiving  the  first  intimation  of  danger  and  of 
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commTmicating  it  to  the  mascles,  that  the  latter  may  instantly  remoTe 
the  arteries  from  impending  injury. 

The  microscopic  examination  of  a  cerebro-spinal  nerve  shows  it  to 
be  composed  of  minute  fibres,  resembling  those  of  the  brain,  and  con- 
sisting of  a  neurilemma  enclosing  a  pellucid  fluid  during  life,  and  an 
opaque,  white,  curd-like  substance  after  death.  The  chief  difference 
between  the  fibres  of  the  nerves  and -the  cerebral  fibres  is  the  larger 
size  (77^  to  go^Qjy  of  an  inch)  of  the  former,  the  greater  thickness  of 
their  neurilemma,  and  a  consequent  indisposition  to  the  formation  of 
varicose  enlargements  upon  compression.  The  primitioe  fibres^  or  JUa- 
ments,  are  assembled  into  small  bundles  and  enclosed  in  a  distinct 
sheath,  constituting  Si/unicultu;  the  funiculi  are  collected  into  larger 
bundles  oT/cuciculi^ajid  a  single  fitsciculus  or  a  number  of  fiisciculi  con- 
nected by  fibro-cellular  tissue,  and  invested  by  a  membranous  sheath, 
constitute  a  nerve.  The  funiculi,  when  freshly  exposed,  present  a 
peculiar  zigzag  line  across  their  cylinder,  which  is  most  probably  pro- 
duced by  a  wrinkling  of  ^e  neurilemma,  as  it  is  destroyed  by  making 
extension  upon  the  nerve. 

Cofnmunioations  between  nerves  take  place  either  by  means  of  the 
funiculi  composing  a  single  nerve,  or  of  the  &sciculi  in  a  nervous 
plexus.  In  these  communications  there  is  no  fusion  of  nervous  sub- 
stance, the  cord  formed  by  any  two  funiculi  is  constantly  enlarged, 
and  corresponds  accurately  wiUi  their  combined  bulk.  Microscopic 
examination  substantiates  this  observation,  and  shows  that  the  primi- 
tive fibre  passes  unchanged  firom  one  funiculus  to  the  other,  so  that 
the  primitive  fibre  is  single  and  uninterrupted  from  its  connection 
with  the  cerebro-spinal  axis  to  its  terminal  distribution.  A  nervous 
plexus  consists  in  a  communication  between  the  &sciculi  and  funi- 
culi composing  the  nerves  which  are  associated  in  their  supply  of  a 
limb  or  of  a  certain  region  of  the  body.  During  this  communication 
there  is  an  interchange  of  funiculi,  and  with  the  funiculi  an  inters 
change  of  fibres. 

The  Sympathetic  system  consists  of  numerous  ganglia,  of  communi- 
cating branches  passing  between  the  ganglia,  of  others  passing  be- 
tween the  ganglia  and  the  cerebro-spinal  axis,  and  of  branches  of 
distribution  which  are  remarkable  for  their  frequent  and  plexiform 
communications.  The  sympathetic  nerves  also  differ  from  other  nerves 
in  their  colour,  which  is  of  a  greyish  pearly  tint.  Examined  with 
the  microscope  they  are  seen  to  be  composed  of  an  admixture  of  grey 
and  white  fibres ;  the  white  fibres  belong  to  the  cerebro-spinal  system : 
the  grey  are  much  smaller  than  the  white,  less  transparent,  and  the 
neurilemma  is  less  easily  distinguishable  firom  its  contents :  some  of  the 
nerves  are  composed  of  grey  fibres  only,  without  any  admixture  of 
white*  The  sympathetic  ganglia  contain  the  nerve  cells  observed  in 
the  grey  substance  of  the  brain ;  they  are  firmer  in  structure  and  en- 
closed in  a  strong  investing  capsule,  the  latter  being  made  up  of 
nucleated  corpuscles.  The  feisciculi  of  fibres  entering  the  ganglion 
become  divided  and  form  a  plexus  around  the  globides ;  they  then 
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converge  to  constitute  one  or  more  fiisciculi,  by  which  they  quit  the 
ganglion. 

The  termination  of  nerves  takes  place  by  a  separation  of  the  £uci- 
culi  into  their  primitive  nervous  fibrils,  and  by  the  distribution  of  the 
latter  to  the  various  tissues  and  sur&ces  of  the  body  in  the  form  of 
loops.  In  the  muscles  these  terminal  loops  surround  the  ultimate  &sci- 
culi,  in  the  skin  they  enter  into  the  composition  of  the  papillae,  and  in 
very  thin  membranes  they  are  modified  so  as  to  constitute  a  net-work. 
The  nerves  of  special  sense  offer  other  modifications  in  the  mode  of 
termination  of  the  primitive  fibres ;  thus,  in  the  olfactory  nerve,  the 
termination  is  by  loops ;  in  the  auditory  nerve,  partly  by  loops,  and 
partly  by  free  extremities ;  and  in  the  optic  nerve  by  free  rounded  ex- 
tremities alone. 

The  oapiUary  vessels  of  nerves  are  very  minute.  They  run  parallel 
with  the  nervous  &,sciculi,  and  every  here  and  there  are  connected  by 
transverse  communications,  so  as  to  give  rise  to  a  net- work  composed 
of  oblong  meshes  very  similar  to  the  capillary  system  of  muscles. 

The  nervous  system  may  be  divided  for  convenience  of  description 
into  1.  The  brain.  2.  The  spinal  cord.  3.  The  cranial  nerves. 
4.  The  spinal  nerves.    5.  The  sympathetic  system. 


THE  BRAIN. 

The  brain  is  a  collective  term  which  signifies  those  parts  of  the 
nervous  system,  exclusive  of  the  nerves  themselves,  which  are  contained 
within  the  cranium ;  they  are  the  cerebrum,  cerebellum,  and  medulla 
oblongata.  These  are  invested  and  protected  by  the  membranes  of  the 
brain,  and  the  whole  together  constitute  the  encephalon  (tv  xs^aXn, 
within  the  head^. 


MEMBRANES   OF   THE   ENCEPHALON. 

Dissection. — ^To  examine  the  encephalon  with  its  membranes,  the 
upper  part  of  the  skull  must  be  removed,  by  sawing  through  the  ex- 
tenial  table  and  breaking  the  internal  table  with  the  chisel  and  ham- 
mer. After  the  calvarium  has  been  loosened  all  round,  it  will  require 
a  considerable  degree  of  force  to  tear  the  bone  away  from  the  dura 
mater.  This  adhesion  is  particularly  firm  at  the  sutures,  where  the 
dura  mater  is  continuous  with  a  membranous  layer  interposed  between 
the  edges  of  the  bones;  in  other  situations,  the  connection  results 
ftom  numerous  vessels  which  permeate  the  inner  table  of  the  skull. 
The  adhesion  subsisting  between  the  dura  mater  and  bone  is  greater 
in  the  young  subject  and  in  old  persons  than  in  the  adult.  Upon 
being  torn  away,  the  internal  table  will  present  numerous  deeply 
grooved  and  ramified  channels,  corresponding  with  the  branches  of  the 
arteiia  meningea  media.    Along  the  middle  line  will  be  seen  a  groove 
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corresponding  with  tlie  superior  longitudinal  sinus,  and  on  either  side 
may  be  frequently  observed  some  depressed  fossae,  corresponding  with 
the  Pacchionian  bodies. 

The  membranes  of  the  encephalon  are  the  dura  mater,  aradmoid 
membraney  and  pia  mater. 

The  Dura  mater*  is  the  firm,  whitish  or  greyish  layer  which  is 
brought  into  view  when  the  calvarium  is  removed.  It  is  a  strong  £•> 
brous  membrane,  somewhat ,  laminated  in  texture,  and  composed  of 
white  fibrous  tissue.  Lining  the  interior  of  the  cranium,  it  serves  as 
the  internal  periosteum  of  that  cavity ;  it  is  prolonged  also  into  the 
spinal  column,  under  the  name  of  theca  vertebralis,  but  is  not  adherent 
to  the  bones  in  that  canal  as  in  the  cranium.  From  the  internal  sur- 
face of  the  dura  mater,  processes  are  directed  inwards  for  the  support 
and  protection  of  parts  of  the  brain;  while  from  its  exterior,  other  pro- 
cesses are  prolonged  outwards  to  form  sheaths  for  the  nerves  as  they 
quit  the  skull  and  spinal  column.  Its  external  sur&oe  is  rough  and  fi- 
brous, and  corresponds  with  the  internal  table  of  the  skulL  The  in- 
ternal sur&ce  is  smooth,  and  lined  by  the  thin  varnish-like  lamella  of 
the  arachnoid  membrane.  The  latter  is  a  serous  membrane.  Hence 
the  dura  mater  becomes  a  fibro-serous  membrane,  being  composed  of 
its  own  proper  fibrous  structure,  and  the  serous  layer  derived  from  the 
arachnoid.  There  are  two  other  instances  of  fibro-serous  membrane  in 
the  body,  formed  in  the  same  way,  namely,  the  pericardium  and  tu- 
nica albuginea  of  the  testicle. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the  mid- 
dle meningeal  artery  may  be  seen  ramifying ;  and  in  the  middle  line  is 
a  depressed  groove,  formed  by  the  subsidence  of  the  upper  wall  of  ^e 
superior  longitudinal  sinus.  If  the  sinus  be  opened  along  its  course, 
it  will  be  found  to  be  a  triangular  channel,  crossed  at  its  lower  angle 
by  numerous  white  bands,  called  chordae  Willisiit;  granular  bodies 
are  also  occasionally  seen  in  its  interior,  these  are  glandulse  PacchionL 

The  GlandulcB  PacchioniX  are  small,  round,  whitish  granulations, 
occurring  singly  or  in  clusters,  and  forming  small  groups  of  various 
size  along  the  margin  of  the  longitudinal  fissure  of  the  hemispheres, 
but  more  particularly  on  the  middle  of  this  border.  These  bodies 
would  seem  to  be  of  morbid  origin ;  they  are  absent  in  infimcy,  in- 
crease in  numbers  in  adult  life,  and  are  abundant  in  the  aged.  They 
are  generally  associated  with  opacity  of  the  arachnoid  around  their 
bases,  but  in  some  instances  are  wanting  even  in  the>  adult.  They 
have  their  point  of  attachment  in  the  pia  mater,  from  which  they  seem 
to  springy  carrying  with  them  the  arachnoid  membrane,  and  then,  in 

*  So  named  from  a  supposition  that  it  was  the  source  of  all  the  fibrous 
membranes  of  the  body. 

t  Willis  lived  in  the  seventeenth  century ;  he  was  a  great  defender  of  tiie 
opinions  of  Harvey. 

t  These  bodies  are  incorrectly  described  as  conglobate  glands  by  Paechioni, 
in  an  epistolary  dissertation,  "  De  Glandulis  conglobatis  Dur»  Meninns 
indeque  ortis  Lymphatids  ad  Piam  Matrem  productis,"  published  in  Rome,  in 
1705. 
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propoitioii  to  their  size,  producing  various  effects  upon  contiguous  parts. 
For  example,  when  small  they  remain  free  or  constitute  a  bond  of  ad- 
hesion between  the  visceral  and  parietal  layer  of  the  arachnoid ;  when 
of  larger  size  they  produce  absorption  of  the  dura  mater,  and  as  the 
d^pree  of  absorption  is  greater  or  less,  they  protrude  through  that 
membrane,  and  form  depressions  on  the  inner  surface  of  the  cranium, 
or  simply  render  the  dura  mater  thin  and  cribriform.  Sometimes  they 
cause  absorption  of  the  wall  of  the  longitudinal  sinus,  and  projecting 
into  its  cavity  give  rise  to  the  granulations  described  in  relation  to  that 
dtanneL 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the  di- 
rection of  his  incision  through  the  skull,  and  turn  it  upwards  towards 
the  middle  line,  he  will  observe  the  smooth  internal  sur&ce  of  this 
membrane.  He  will  perceive  also  the  large  veins  of  the  hemispheres 
filled  with  dark  blood,  and  passing  from  behind  forwards  to  open  into 
the  superior  longitudinal  sinus ;  and  the  firm  connection,  by  means  of 
these  veins  and  the  Pacchionian  bodies,  between  the  opposed  surfiEices 
of  the  arachnoid  membrane.  If  he  separate  these  adhesions  with  his 
scalpel,  he  wiU  see  a  vertical  layer  of  dura  mater  descending  between 
the  hemispheres;  and  if  he  draw  one  side  of  the  brain  a  little  out- 
wards, he  will  be  enabled  to  perceive  the  extent  of  the  process  of  mem- 
brane, which  is  called  the  falx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards  towards  the 
interior  of  the  skull,  are  the  falx  oertkri^  tentorium  cer^)elli^  and 
fake  cereheUi, 

The  FcUx  cerAri  (falx,  a  sickle),  so  named  from  its  sickle-like  ap- 
pearance, narrow  in  front,  broad  behind,  and  forming  a  sharp  curved 
edge  below,  is  attEiched  in  front  to  the  crista  galli  process  of  the 
ethmoid  bone,  and  behind  to  the  tentorium  cerebeUi. 

The  Temtorium  oerdteUi  ( tentorium,  a  tent)  is  a  roof  of  dura  mater, 
thrown  across  tlie  cerebellum  and  attached  at  each  side  to  the  margin 
of  the  petrous  portion  of  the  temporal  bone  ;  behind  to  the  transverse 
ridge  of  the  occipital  bone,  which  lodges  the  lateral  sinuses ;  and  to  the 
clinoid  processes  in  front.  It  supports  the  posterior  lobes  of  the 
cerebrum  and  prevents  their  pressure*  on  the  cerebellum,  leaving  only 
a  small  opening  anteriorly,  for  the  transmission  of  the  crura  cerebrL 

The  Falx  eerebelli  is  a  small  process,  generally  double,  attached  to 
the  vertical  ridge  of  the  occipital  bone  beneath  the  lateral  sinus,  and  to 
the  tentorium.  It  is  received  into  the  indentation  between  tlie  two 
hemispheres  of  the  cerebellum. 

The  layers  of  the  dura  mater  separate  in  several  situations,  so  as  to 
form  irregular  channels  which  receive  the  venous  blood.  These  are  the 
sinuses  of  the  dura  mater,  which  have  been  described  at  page  370. 

The  student  cannot  see  the  tentorium  and  falx  eerebelli  until  the 
brain  is  removed ;  but  he  should  consider  the  attachments  of  the  for- 

*  In  leaping  animals,  as  the  feline  and  canine  genera,  the  tentorium  forms  a 
bony  tent. 
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mer  upon  the  dried  skull,  for  he  will  have  to  incue  it  in  the  removal 
of  the  brain.  He  should  now  proceed  to  that  operation,  for  which 
purpose  the  dura  mater  is  to  be  incised  all  round,  on  a  level  with  the 
section  through  the  skull,  and  the  scissors  are  to  be  carried  deeply  be- 
tween the  hemispheres  of  the  brain  in  front,  to  cut  through  the  ante- 
rior part  of  the  falx  ;  then  draw  the  dura  mater  backwards,  and  leave 
it  hanging  by  its  attachment  to  the  tentorium.  Raise  the  anterior 
lobes  of  the  brain  carefully  with  the  hand,  and  lift  the  ol£eu;tory  bulbs 
from  the  cribriform  fossae  with  the  handle  of  the  scalpel.  Then  cut 
across  the  two  optic  nerves  and  internal  carotid  arteries.  Next  divide 
the  infundibulum  and  third  nerve,  and  carry  the  knife  along  the  mar- 
gin of  the  petrous  bone  at  each  side,  so  as  to  divide  the  tentoriam 
near  its  attachment.  Cut  across  the  fourth,  fifth,  sixth,  seventh,  and 
eighth  nerves  in  succession  with  a  sharp  knife,  and  pass  the  scalpel  as 
far  down  as  possible  into  the  vertebral  canal,  to  sever  the  spinal  cord, 
cutting  first  to  one  side  and  then  to  the  other,  in  order  to  divide  the 
vertebral  arteries  and  first  cervical  nerves.  Then  let  him  press  the 
cerebellum  gently  forwards  with  the  fingers  of  the  right  hand,  the  he- 
mispheres being  supported  with  the  left,  and  the  brain  will  roll  into 
his  hand. 

The  Arteries  of  the  dura  mater  are  the  anterior  meningeal  from  ike 
ethmoidal,  ophthalmic,  and  internal  carotid.  The  middle  meningeal  and 
meningea  parva  from  the  internal  maxillary.  The  inferior  meningecd 
from  the  ascending  pharyngeal  and  occipit^  arteries ;  and  the  posterior 
meningeal  from  the  vertebral. 

Its  Nerves  are  derived  from  the  nervi  moUes  and  vertebral  plexus  of 
the  sympathetic,  from  the  Casserian  ganglion,  the  oj^thalmic  nerve, 
and  sometimes  fi'om  the  fourth.  The  branches  from  the  two  last  are 
given  off  while  those  nerves  are  situated  by  the  side  of  the  sella  tur- 
cica ;  they  are  recurrent,  and  pass  backwards  between  the  layers  of  the 
tentorium,  to  the  lining  membrane  of  the  lateral  sinus. 


Ara>cimoid  membrane. 

The  Arachnoid  {u^axvn  ti^as^  like  a  spider^s  web),  so  named  from 
its  extreme  tenuity,  is  the  serous  membrane  of  the  cerebro-spinal 
centre,  and,  like  other  serous  membranes,  a  shut  sac.  It  envelopes 
the  brain  and  spinal  cord  (visceral  layer)  and  is  reflected  upon  the 
inner  surface  of  the  dura  mater  (parietal  layer),  giving  to  that  mem- 
brane its  serous  investment. 

On  the  upper  surface  of  the  hemispheres  the  arachnoid  is  transpa- 
rent, but  may  be  demonstrated  as  it  passes  across  the  sulci  from  one 
convolution  to  another  by  injecting,  with  a  blow-pipe,  a  stream  of  air 
beneath  it.  At  the  base  of  the  brain  the  membrane  is  opalescent  and 
thicker  than  in  other  situations,  and  more  easily  demonstrable  from 
the  circumstance  of  stretching  across  the  interval  between  the  middle 
lobes  of  the  hemispheres.     The  space  which  is  included  between  this 
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layer  of  membrane  and  those  parts  of  the  base  of  the  brain  which  are 
bonnded  by  the  optic  commissure  and  fissures  of  Sylvius  in  front,  and 
the  pons  Varolii  behind,  is  termed  the  anterior  subaracfinoidean  space. 
Another  space  formed  in  a  similar  manner,  between  the  under  part  of 
the  cerebellum  and  the  medulla  oblongata,  is  the  posterior  sub^rachnoi- 
dean  spaae;  and  a  third  space,  situated  upon  the  corpora  quadrigemina, 
may  be  termed  the  superior  sub-arachnoidean  space.  These  spaces 
communicate  freely  with  each  other,  the  anterior  and  posterior  across 
the  crura  cerebelli,  the  anterior  and  the  middle  around  the  crura  cere- 
bri, and  the  latter  and  the  posterior  across  the  cerebellum  in  the  course 
of  the  vermiform  processes.  They  communicate  also  with  a  still 
larger  space  formed  by  the  loose  disposition  of  the  arachnoid  around 
the  spinal  cord,  the  spinal  sub-arachtioidean  space.  The  whole  of  these 
spaces,  with  the  slighter  spaces  between  the  convolutions  of  the  hemi- 
spheres, constitute  one  large  and  continuous  cavity  which  is  filled  with 
a  limpid,  serous  secretion,  the  sub-arachnoidean  fluid,*  a  fluid  which  is 
necessary  to  the  maintenance  and  protection  of  the  cerebro-spinal  mass. 
The  quantity  of  the  sub-arachnoidean  fluid  is  determined  by  the  re- 
lative size  of  the  cerebro-spinal  axis  and  that  of  the  containing  cavity, 
and  is  consequently  very  variable.  It  is  smaller  in  youth  than  in  old 
age,  and  in  the  adult  has  been  estimated  at  about  two  ounces.  The 
visceral  layer  of  the  arachnoid  is  connected  to  the  pia  mater  by  a  de- 
licate areolar  tissue,  which  in  the  sub-arachnoidean  spaces  is  loose  and 
filamentous.  The  serous  secretion  of  the  true  cavity  of  the  arachnoid 
is  very  small  in  quantity  as  compared  with  the  sub-arachnoidean 
fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  as 
imagined  by  Bichat,  but  is  reflected  inwards  upon  the  venae  Galeni  for 
a  short  distance  only,  and  returns  upon  those  vessels  to  the  dura  mater 
of  the  tentorium.  It  surrounds  the  nerves  as  they  originate  from  the 
brain,  and  forms  a  sheath  around  them  to  their  point  of  exit  from  the 
skull.  It  is  then  reflected  back  upon  the  inner  surface  of  the  dura 
mater. 

There  are  no  vessels  apparent  in  the  arachnoid,  and  no  nerves  have 
been  traced  into  it. 

Pia  mater. 

The  Pia  mater  is  a  vascular  membrane  composed  of  innumerable 
vessels  held  together  by  a  thin  layer  of  fibro-cellular  tissue.  It  invests 
the  whole  surface  of  the  brain,  dipping  into  the  sulci  between  the  con- 
volutions, and  forming  a  fold  in  its  interior  called  velum  interpositum. 
It  also  forms  folds  in  other  situations,  as  in  the  third  and  fourth  ven- 
tricles, and  in  the  longitudinal  grooves  of  the  spinal  cord. 

*  The  presence  of  a  serous  fluid  beneath  the  arachnoid  has  given  rise  to  the 
conjecture  that  a  sub-arachnoid  serous  membrane  may  exist  in  that  situation. 
Sudi  a  supposition  is  quite  unnecessary  to  explain  the  production  of  the  secre- 
tioD,  since  the  pia  mater  is  fully  adequate  to  tnat  function. 
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This  membrane  differs  yerj  strikingly  in  its  stmctore  in  different 
parts  of  the  oerebro-spinal  axis.  Thus,  on  the  sur&ce  of  the  cerebrum, 
in  contact  with  the  soft  grey  matter  of  the  brain,  it  is  excessively 
vascular,  forming  remarkable  loops  of  anastomoses  in  the  interspaces 
of  the  convolutions,  and  distributing  multitudes  of  minute  straight  ves- 
sels to  the  grey  substance.  In  the  substantia  perforata,  again,  and 
locus  perforatus,  it  gives  off  tufts  of  small  arteries,  which  pierce  the 
white  matter  to  reach  the  grey  substance  in  the  interior.  But  upon 
the  crura  cerebri,  pons  Varolii,  and  spinal  cord,  its  vascular  character 
seems  almost  lost.  It  has  become  a  demefbrous  membrane^  difficult  to 
tear  off,  and  forming  the  proper  sheath  of  the  spinal  cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  derives 
its  blood  from  the  internal  carotid  and  vertebral  arteries. 

Its  Nertyes  are  the  minute  filaments  of  the  sympathetic,  which 
company  the  branches  of  the  arteries. 


CEREBRUM. 

The  Certbnim  is  divided  superiorly  into  two  hemispheres  by  the 
great  longitudinal  fissure,  which  lodges  the  &bc  cerebri,  and  marks  the 
original  development  of  the  brain  by  two  symmetrical  halves. 

Each  hemisphere,  upon  its  under  surface,  admits  of  a  division  into 
three  lobes,  anterior,  middle,  and  posterior.  The  anterior  lobe  rests 
upon  the  roof  of  the  orbit,  and  is  separated  from  the  middle  by  the 
fissure  of  Sylvius.*  The  middle  lobe  is  received  into  the  middle 
fossa  of  the  base  of  the  skull,  and  is  separated  from  the  posterior  by  a 
slight  impression  produced  by  the  ridge  of  the  petrous  bone.  The  poe- 
terior  khe  is  supported  by  the  tentorium. 

If  the  upper  part  of  one  hemisphere,  at  about  one-third  from  its 
summit,  be  removed  with  a  scalpel,  a  centre  of  white  substance  will  be 
observed,  surrounded  by  a  narrow  border  of  grey,  which  follows  the 
line  of  the  sulci  and  convolutions,  and  presents  a  zigzag  form.  This 
section  from  exhibiting  the  largest  surface  of  medullary  substance  de- 
monstrable in  a  single  hemisphere  is  called  centrum  ovale  minus;  it  is 
spotted  by  numerous  small  red  points  (puncta  vasculosa)  which  are 
produced  by  the  escape  of  blood  from  the  cut  ends  of  minute  arteries 
and  veins. 

Now  separate  carefally  the  two  hemispheres  of  the  cerebrum,  and  a 
broad  band  of  white  substance  (corpus  callosum)  will  be  seen  to  con- 
nect them  ;  it  will  be  seen  also  that  the  surface  of  the  hemisphere 
where  it  comes  into  contact  with  the  corpus  callosum  is  bounded  by  a 
large  convolution  (gyrus  fomicatus)  which  lies  horizontally  on  that 
body,  and  may  be  traced  forwards  and  backwards  to  the  base  of  the 

*  James  Dubois,  a  celebrated  professor  of  anatomy  in  Paris,  where  he  suc- 
ceeded Vidius  in  1850,  although  known  much  earlier  by  his  works  and  dis- 
coveries, but  particularly  by  ms  violence  in  the  defence  of  Galen.  His  name 
was  Latinised  to  Jacobus  Sylvius. 
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biain,  tenmnatmg  by  each  extremity  at  the  fissure  of  Sylvias.  The 
sukns  between  this  convolution  and  the  corpus  callosum  has  been 
termed,  very  improperly,  the  "  ventricle  of  the  corpus  callosum,''^  and 
some  longitudinal  fibres  (striae  longitudinales  laterales),  which  are 
brought  into  view  when  the  convolution  is  raised,  were  called  by 
Reil  the  "covered  band."  If,  now,  the  upper  part  of  each  hemisphere 
be  removed  to  a  level  with  the  corpus  callosum,  a  large  expanse  of 
medullary  substance,  surrounded  by  a  zigzag  line  of  grey  substance 
corresponding  with  the  convolutions  and  sulci  of  the  two  hemispheres, 
will  be  seen  ;  this  is  the  centrum  ovale  majus  of  Vieussens. 

The  Corpus  callosum  (callosus,  hard)  is  a  thick  layer  of  medullary 
fibres  passing  transversely  between  the  two  hemispheres,  and  con- 
stituting their  ^reat  commissure.  It  is  situated  in  the  middle  line 
of  the  centrum  ovale  majus,  but  nearer  to  the  anterior  than  to  the 
posterior  part  of  the  biai;i,  and  terminates  anteriorly  in  a  rounded 
border  (genu),  which  may  be  traced  downwards  to  the  base  of  the 
brain  in  firont  of  the  commissure  of  tlie  optic  nerves.  Posteriorly  it 
forms  a  thick  rounded  fold  (splenium),  which  is  continuous  with  the 
fi)mix.     The  breadth  of  the  corpus  callosum  is  about  four  inches. 

Beneath  the  posterior  rounded  border  of  the  corpus  callosum  is  the 
transverse  fissure  of  the  cerebrum,  which  extends  between  the  hemi- 
spheres and  crura  cerebri  from  very  near  the  fissure  of  Sylvius  on  one 
side,  to  the  same  point  on  the  opposite  side  of  the  brain.  It  is 
through  this  fissure  that  the  pia  mater  communicates  with  the  velum 
interpositum.  And  it  was  here  that  Bichat  conceived  the  arachnoid 
to  enter  the  ventricles  ;  hence  it  is  also  named  the  fissure  of  Bichdt 

Along  the  middle  line  of  the  corpus  callosum  is  the  raphe,  a  linear 
depression  between  two  slightly  elevated  longitudinal  bands  (chordae 
longitudinales  Lancisii)  ;  and,  on  either  side  of  the  raphe,  may  be 
seen  the  linetB  transversa,  which  mark  the  direction  of  the  fibres 
of  which  the  corpus  callosum  is  composed.  These  fibres  may  be 
traced  into  the  hemispheres  on  either  side,  and  they  will  be  seen  to 
be  crossed  at  about  an  inch  from  the  raph^  by  the  longitudinal  fibres 
of  the  covered  band  of  Reil.  Anteriorly  and  posteriorly  the  fibres  of 
the  corpus  callosum  curve  into  their  correspon(Ung  lobe. 

If,  now,  a  superficial  incision  be  made  through  the  corpus  callosum 
on  either  side  of  the  raphi,  two  irregular  cavities  will  be  opened, 
which  extend  from  one  extremity  of  the  hemispheres  to  the  other : 
these  are  the  lateral  ventricles.  To  expose  them  completely,  their 
upper  boundary  should  be  removed  with  the  scissors.  In  making  this 
dissection  the  thin  and  diaphanous  membrane  of  the  ventricles  may 
frequently  be  seen. 

Latbral  ventricles. — Each  lateral  ventricle  is  divided  into  a 
central  cavity,  and  three  smaller  cavities  called  comua*  The  anterior 
eomu  curves  forwards  and  outwards  in  the  anterior  lobe  ;  the  middle 
oomu  descends  into  the  middle  lobe  ;  and  the  posterior  cornu  passes 
backwards  in  the  posterior  lobe,  converging  towards  its  fellow  of  the 
opposite  side.     The  central  cavity  is  triangular  in  its  form,  being 
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below  (floor)  by  the  following  parts,  taken  in  their  order  of  position 
from  before  backwards  :— 

Corpus  striatum, 
Tenia  semicircularis. 
Thalamus  opticus, 
Choroid  plexus, 
Corpus  fimbriatum. 
Fornix. 

The  Corpus  striaium  is  named  from  the  striated  lines  of  white  and 
grey  matter  which  are  seen  upon  cutting  into  its  substance.  It  is 
grey  on  the  exterior,  and  of  a  pyriform  shape.  The  broad  end,  direct- 
ed forwards,  rests  against  the  corpus  striatum  of  the  opposite  side : 
the  small  end,  backwards,  is  separated  from  its  fellow  by  the  interpo- 
sition of  the  thalami  optici.  The  corpora  striata  are  the  superior 
ganglia  of  the  cerebrum. 

The  Tenia  semicircularis  (tenia,  a  fillet)  is  a  narrow  band  of  medul- 
lary substance,  extending  along  the  posterior  border  of  the  corpus 
striatum,  and  serving  as  a  bond  of  connection  between  that  body  and 
the  thalamus  opticus.  The  tenia  is  partly  concealed  by  a  large  vein 
(vena  corporis  striati),  formed  by  small  vessels  from  the  corpus 
striatum  and  thalamus  opticus,  which  terminates  in  the  vena  Galeni 
of  its  own  side.  The  vein  is  overlaid  by  a  yellowish  band,  a  thick- 
ening of  the  lining  membrane  of  the  ventricle.  This  was  first  noticed 
and  described  by  Tarinus,  under  the  name  of  the  hornt/  band.  We 
may  therefore  term  it,  tenia  Tarini.* 

The  Thalamtis  opticus  (thalamus,  a  bed)  is  an  oblong  body,  having 
a  thin  coating  of  white  substance  on  its  surface ;  it  has  received  its 
name  frx>m  giving  origin  to  one  root  of  the  optic  nerve.  It  is  the 
inferior  ganglion  of  the  cerebrum.  Part  only  of  the  thalamus  is  seen 
in  the  floor  of  the  lateral  ventricle  ;  we  must,  therefore,  defer  its 
further  description  until  we  can  examine  it  in  its  entire  extent 

The  Choroid  plexus  (:c^?'*''»  •'^^^j  resembling  the  chorion+)  is  a  vas- 
cular fringe  extending  obliquely  across  the  floor  of  the  lateral  ventricle, 
and  sinking  into  the  middle  cornu.  Anteriorly,  it  is  small  and  taper- 
ing, and  communicates  with  the  choroid  plexus  of  the  opposite  ventri- 
cle, through  a  large  oval  opening,  the  foramen  of  Monro^  or  foramen 
commune  anterius.  This  foramen  may  be  distinctly  seen  by  pulling 
slightly  on  the  plexus,  and  pressing  aside  the  septum  lucidum  with 
the  handle  of  the  knife.  It  is  situated  between  the  under  surface  of 
the  fornix,  and  the  anterior  extremities  of  the  thalami  optici,  and 
forms  a  communication  transversely  between  the  lateral  ventricles,  and 
perpendicularly  with  the  third  ventricle. 

*  Peter  Tarin,  a  French  anatomist :  his  work,  entitled  "  Adversaria  Anato- 
mica,"  was  published  in  1750. 

t  See  the  note  appended  to  the  description  of  the  choroid  coat  of  the  eye-^ 
baU. 
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The  choroid  plexus  presents  upon  the  sur&ce  a  number  of  minute 
Tascular  processes,  which  are  termed  villi.  They  are  invested  by  a 
very  delicate  epithelium,  surmounted  by  cilia,  which  have  been  seen 
in  active  movement  in  the  embryo.  In  their  interior  the  plexuses 
not  unfrequently  contain  particles  of  calcareous  matter,  and  they  are 
sometimes  covered  by  small  clusters  of  serous  cysts. 

The  Corpus  fimbriaium  is  a  narrow  white  band,  which  is  situated 
immediately  behind  the  choroid  plexus,  and  extends  with  it  into  the 
descending  comu  of  the  lateral  ventricle.  It  is  in  istct  the  lateral  thin 
edge  of  the  fornix,  and  being  attached  to  the  hippocampus  major  in 
the  descending  horn  of  the  lateral  ventricle,  is  also  termed,  tema 
hippocampi. 

The  Fornix  is  a  white  layer  of  medullary  substance,  of  which  a 
portion  only  is  seen  in  this  view  of  the  ventricle. 

The  Anterior  comu  is  triangular  in  its  form,  sweeping  outwards, 
and  terminating  by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short 
distance  from  its  surface. 

The  Posterior  comu  or  digital  oavUy  curves  inwards,  as  it  extends 
back  into  the  posterior  lobe  of  the  brain,  and  likewise  terminates  near 
the  surface.  An  elevation  corresponding  with  a  deep  sulcus  between 
two  convolutions  projects  into  the  area  of  this  comu,  and  is  called 
the  hippocampus  minor. 

The  Middle  or  desoendir^  comu^  in  descending  into  the  middle  lobe 
of  the  brain,  forms  a  very  considerable  curve,  and  alters  its  direction 
several  times  as  it  proceeds.  Hence  it  is  described  as  passing  back- 
wards and  outwards  and  downwards,  and  then  turning  forwards  and 
inwards.  This  complex  expression  of  a  very  simple  curve  has  given 
birth  to  a  symbol  formed  by  the  primary  letters  of  these  various  terms ; 
and  by  means  of  this  the  student  recollects  with  ease  the  course  of  the 
comu,  BO  DPI.  It  is  the  largest  of  the  three  comua,  and  terminates 
close  to  the  fissure  of  Sylvius,  after  having  curved  around  the  eras 
cerebri. 

The  middle  comu  should  now  be  laid  open,  by  inserting  the  little 
finger  into  its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel 
in  cutting  away  the  side  of  the  hemisphere,  so  as  to  expose  it  com- 
pletely. 

The  Superior  boundary  of  the  middle  comu  is  formed  by  the  under 
surface  of  the  thalamus  opticus,  upon  which  are  the  two  projections 
called  corpus  geniculatum  internum  and  extemum  ;  and  the  inferior 
waU  by  the  various  parts  which  are  often  spoken  of  as  the  contents 
of  the  middle  comu :  these  are  the — 

Hippocampus  major. 

Pes  hippocampi. 

Pes  accessorius. 

Corpus  fimbriatum, 

Choroid  plexus. 

Fascia  dentata. 

Transverse  fissure. 
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The  Hi^opocampus  major  or  comu  Ammonis,  so  called  from  its  re- 
semblance to  a  ram^s  horn,  the  fiEunous  crest  of  Jupiter  Ammon,  is  a 
considerable  projection  from  the  inferior  wall,  and  extends  the  whole 
length  of  the  middle  comu.  Its  extremity  is  likened  to  the  foot  of 
an  animal,  from  its  presenting  a  number  of  knuckle-like  elevations 
upon  the  sur&ce,  and  is  named  pes  hippocaftqA,  The  hippocampus 
major  is  the  internal  surface  of  the  convolution  (gyrus  fomicatus)  of 
the  lateral  edge  of  the  hemisphere,  the  convolution  which  has  been  pre- 
viously described  as  lying  upon  the  corpus  callosum  and  extending 
downwards  to  the  base  of  the  brain  to  terminate  at  the  fissure  of  Sylvius. 
If  it  be  cut  across,  the  section  will  be  seen  to  resemble  the  extremity  of 
a  convoluted  scroll,  consisting  of  alternate  layers  of  white  and  grey 
substance.  The  hippocampus  major  is  continuous  superiorly  with  the 
fornix  and  corpus  callosum,  deriving  from  the  latter  its  medullary 
layer. 

The  Pes  accessorius  is  a  swelling  somewhat  resembling  the  hippo- 
campus major,  but  smaller  in  size ;  it  is  situated  on  the  outer  wall  of 
the  comu,  and  is  frequently  absent. 

The  Corpus  Jimbriaium  (tenia  hippocampi)  is  the  narrow  white  band 
which  is  prolonged  from  the  central  cavity  of  the  ventricle,  and  is 
attached  tdong  the  inner  border  of  the  hippocampus  major.  It  is  lost 
inferiorly  on  the  hippocampus.' 

Fascia  dentata : — if  the  corpus  fimbriatum  be  carefully  raised,  a  nar- 
row serrated  band  of  grey  substance,  the  margin  of  the  grey  substance 
of  the  middle  lobe,  will  be  seen  beneath  it ;  this  is  the  fascia  dentata. 
Beneath  the  corpus  fimbriatum  will  be  likewise  seen  the  transverse 
fissure  of  the  brain,  which  has  been  before  described  as  extending  from 
near  the  fissure  of  Sylvius  on  one  side,  across  to  the  same  point  on  the 
opposite  side  of  the  brain.  It  is  through  this  fissure  that  the  pia  mater 
communicates  with  the  choroid  pleaus,  and  the  latter  obtains  its  sup- 
ply of  blood.  The  fissure  is  bounded  on  one  side  by  the  corpus  fim- 
briatum, and  on  the  other  by  the  under  surface  of  the  thalamus 
opticas. 

The  internal  boundary  of  the  lateral  ventricle  is  the  septum  luddum. 
This  septum  is  thin  and  semi-transparent,  and  consists  of  two  laminae 
of  cerebral  substance  attached  above  to  the  under  surface  of  the  corpus 
callosum  at  its  anterior  part,  and  below  to  the  fornix.  Between  the 
two  layers  is  a  narrow  space,  ihe fifth  ventricle^  which  is  lined  by  a  pro- 
per membrane.  ThefifVi  ventride  may  be  shown,  by  snipping  through 
the  septum  luddum  transversely  with  the  scissors. 

The  corpus  callosum  should  now  be  cut  across  towards  its  anterior 
extremity,  and  the  two  ends  carefully  dissected  away.  The  anterior 
portion  will  be  retained  only  by  the  septum  lucidum,  but  the  posterior 
will  be  found  incorporated  with  the  white  layer  beneath,  which  is  the 
fornix. 

Fornix. — The  fornix  (arch)  is  a  triangular  lamina  of  white  sub- 
stance, broad  behind,  and  extending  into  each  lateral  ventricle :  narrow 
in  front,  where  it  terminates  in  two  crura,  which  arch  downwards  to 
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Ihe  base  of  the  brain.  The  two  crura  dewend  in  a  cnrred  direction  to 
the  hate  of  the  hnun,  embedded  in  grey  substance  in  the  lateral  walli 
of  the  third  Tentricle,  and  IjinR  dirMlly  behind  the  anterior  comnii*- 
rare.  At  the  base  of  the  brain  thej  maie  a  sudden  curve  upon  them- 
(eliea  and  conatitule  tho  corpora  albicantia,  froEn  which  thej  ma;  be 
traced  upward*  to  their  origin  in  the  thalami  oplici.  Opening  trana- 
ver»ely  beneath  the«  two  crura,  just  aa  they  are  about  lo  arch  dowii- 
warda,  is  the  fbramen  of  communication  between  the  lateral  and  the 
third  lenlricleB,  the/omnMH  o/Monro; 
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The  choroid  plexuses  communicate,  and  the  yeins  of  the  corpora  striata 
pass  through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly  with 
the  concave  border  of  the  hippocampus  major  at  each  side,  and  form 
the  narrow  white  band  called  corpus  Jimbriatum  (posterior  cms  of  the 
fornix).  In  the  middle  line  the  fornix  is  continuous  with  the  corpus 
callosum,  and  at  each  side  with  the  hippocampus  major  and  minor. 
Upon  the  under  sur&ce  of  the  fornix  towuds  its  posterior  part,  some 
transverse  lines  are  seen  passing  between  the  diverging  corpora  fim- 
bnata :  this  appearance  is  termed  the  fyra  (corpus  psalloides),  from  a 
&ncied  resemblance  to  the  strings  of  a  harp. 

The  fornix  may  how  be  removed  by  dividing  it  across  anteriorly, 
and  turning  it  backwards,  at  the  same  time  separating  its  lateral  con- 
nections with  the  hippocampL  If  the  student  examine  its  under  sur* 
&ce,  he  will  perceive  the  lyra  above  described. 

Ben^ith  the  fornix  is  the  velum  interposUum,  a  duplicature  of  pia 
mater  introduced  into  the  interior  of  the  brain,  through  the  transverse 
fissure.  The  velum  is  continuous  at  each  side  with  the  choroid  plexus, 
and  contains  in  its  inferior  layer,  two  large  veins  (the  veme  Galent)  which 
receive  the  blood  from  the  corpora  striata  and  choroid  plexuses,  and 
terminate  posteriorly,  after  uniting  into  a  single  trunk,  in  the  straight 
anus.  Upon  the  under  surfiEice  of  the  velum  interpositum  are  two 
fringe-like  bodies,  which  project  into  the  third  ventricle.  These  are 
die  choroid  plexuses  of  the  third  ventride;  posteriorly  these  fringes  en- 
close the  pineal  gland. 

If  the  velum  interpositum  be  raised  and  turned  back,  an  operation 
which  must  be  conducted  with  care,  particularly  at  ite  posterior  part 
where  it  invests  the  pineal  gland,  the  thalami  optici  and  the  cavity  of 
the  third  ventricle  will  be  brought  into  view. 

Thalami  optici. — ^The  thalami  optici  are  two  oblong,  square-shaped 
bodies,  of  a  white  colour  superficially,  inserted  between  the  two  diverg- 
ing portions  of  the  corpora  striata.  In  the  middle  line  a  fissure  exists 
between  them,  which  is  called  the  third  ventricle.  Posteriorly  and  in- 
feriorly,  they  form  the  superior  wall  of  the  descending  comu,  and  pre- 
sent two  rounded  elevations  called  corpus  gemctdatum  externum  and 
internum.  The  corpus  geniculatum  externum  is  the  larger  of  the  two, 
and  of  a  greyish  colour ;  it  is  the  principal  origin  of  the  optic  nerve. 
Anteriorly,  the  thalami  are  connected  with  the  corpora  albicantia  by 
means  of  two  white  bands,  which  appear  to  originate  in  the  white 
substance  uniting  the  thalami  to  the  corpora  striata.  Externally  they 
are  in  relation  with  the  corpora  striata  and  hemispheres.  In  their  in- 
terior the  thalami  are  composed  of  white  fibres  mixed  with  grey  sub- 
stance.    They  are  essentially  the  inferior  ganglia  of  the  cerdtrum. 

Third  ventricle. — The  third  ventricle  is  the  fissure  between 
the  two  thalami  optici.  It  is  bounded  above  by  the  under  sur&ce  of 
the  velum  interpositum,  from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle.  Its  Jloor  is  formed  by  the  grey  substance  of  the 
anterior  termination  of  the  corpus  callosum,  called  lamina  cinerea, 
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the  taber  dneieum,  corpon  albicantia,  and  locas  perforatus.  Xofe- 
raUy  it  is  bounded  by  the  thalami  optici ;  a$Uerwrly  by  the  ant^or 
eommissure  and  cnua  of  the  fornix ;  and  posteriorly  by  the  posterior 
oommissare  and  the  iter  a  tertio  ad  qoartum  ventricalum.  The  third 
ventricle  is  crossed  by  three  commissores,  the  anterior,  middle,  and 
posterior ;  and  between  these  are  two  spaces,  called  foramen  commnne 
anterius  and  foramen  oonunune  posterius. 

The  Anterior  commissure  is  a  small  rounded  white  cord,  which  enters 
the  corpus  striatum  at  either  side,  and  spreads  out  in  the  substance  of 
the  hemispheres ;  the  middle,  or  soft  commissure  consists  of  grey  matter, 
which  is  continuous  with  the  grey  lining  of  the  ventricle,  it  connects 
the  adjacent  sides  of  the  thalami  optici ;  the  posterior  commissure^ 
smaller  than  the  anterior,  is  a  rounded  white  cord,  connecting  the  two 
thalami  optici  posteriorly. 

The  space  between  the  anterior  and  middle  commissure  is  called  the 
foramen  commune  anterius^  and  is  that  to  which  Monro  has  given  his 
name  (fonunen  of  Monro).  It  is  the  medium  of  communication  be- 
tween the  lateral  and  third  ventricles  and  it  transmits  superioriy  the 
choroid  plexus  and  the  venae  corporum  striatorum.  The  foramen  com- 
mune anterius  is  also  termed,  iter  ad  infiindibylum,  from  leading  down- 
wards to  the  funnel-shaped  cavity  of  the  infhndibulum.  The  crura  of 
the  fornix  are  embedded  in  the  lateral  walls  of  the  foramen  commune, 
and  are  concealed  from  view  in  this  situation  by  the  layer  of  grey  sub- 
stance which  lines  the  interior  of  the  third  ventricle.  If  the  crura  be 
slightly  separated,  the  anterior  commissure  will  be  seen  crossing  from 
one  corpus  striatum  to  the  other,  immediately  in  front  of  them.  The 
space  between  the  middle  and  posterior  commissure  is  the  ^^am^n 
commune  posterius;  it  is  much  shallower  than  the  preceding,  and  is  the 
origin  of  a  canal,  the  aqueduct  of  Sylvius  or  iter  a  tertio  ad  guartum 
veniriculum,  which  leads  backwards  beneath  the  posterior  commissure 
and  through  the  base  of  the  corpora  quadrigemina  to  the  upper  part  of 
the  fourth  ventricle. 

Corpora  quadrigemina. — The  corpora  quadrigemina,  or  optic 
lobes,  are  situated  immediately  behind  the  third  ventricle  and  poste- 
rior commissure  ;  and  beneath  the  posterior  border  of  the  corpus  callo- 
sum.  They  form,  indeed,  at  this  point,'  the  inferior  boundary  of  the 
transverse  Assure  of  the  hemispheres,  the  fissure  of  Bichat.  The  anterior 
pair  of  these  bodies  are  grey  in  colour,  and  are  named  nates:  the  pos- 
terior pair  are  white  and  much  smaller  than  the  anterior;  they  are 
termed  testes.  From  the  nates  may  be  traced  a  rounded  process 
(brachium  anterius)  which  passes  obliquely  outwards  into  the  thala- 
mus opticus ;  and  from  the  testes  a  similar  but  smaller  process  (bra- 
chium posterius)  which  has  the  same  destination.  The  corpus  genicu- 
latum  internum  lies  in  the  interval  of  these  two  processes  where  they 
enter  the  thalamus,  and  behind  the  brachium  posterius  is  a  prominent 
band  (laqueus)  which  marks  the  course  of  the  superior  division  of  the 
fasciculus  olivaris.  The  corpora  quadrigemina  are  perforated  longitu- 
dinally through  their  base  by  the  aqueduct  of  Sylvius;  they  are 
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covered  in  partly  hj  the  pia  mater  and  partly  by  the  velam  interposi- 
tum,  and  the  nates  form  the  base  of  support  of  the  pineal  gland. 

Pineal  gland. — The  pineal  gland  is  a  small  reddish  grey  body  of 
a  conical  form  (hence  its  synonym  eonarium)^  situated  on  the  anterior 
part  of  the  nates  and  invested  by  a  duplicature  of  pia  mater  derived 
from  the  under  part  of  the  velum  interpositum.  The  pineal  gland, 
when  pressed  between  the  fingers  is  found  to  contain  a  gritty  matter 
(acervulus)  composed  chemically  of  phosphate  and  carbonate  of  lime 
and  is  sometimes  hollow  in  the  interior.  It  is  connected  to  the  brain 
by  means  of  two  medullary  cords  called  pedundes  and  a  thin  lamina 
derived  from  the  posterior  commissure;  the  peduncles  of  the  pineal 
gland  are  attached  to  the  thalami  optici  and  may  be  traced  along  the 
upper  and  inner  margin  of  those  bodies  to  the  crura  of  the  fornix  with 
which  they  become  blended.  From  the  close  connection  subsisting  be- 
tween the  pia  mater  and  the  pineal  gland  and  the  softness  of  texture 
of  the  latter,  the  gland  is  liable  to  be  torn  away  in  the  removal  of  the 
pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum*  and  beneath  the 
cerebellum  the  fourth  ventricle.  The  student  must  therefore  divide 
tile  cerebellum  down  to  the  fourth  ventricle,  and  turn  its  lobes  aside  to 
examine  that  cavity. 

Fourth  ventricle. — The  fourth  ventricle  (sinus  rhomboidalis) 
is  the  ventricle  of  the  medulla  oblongata,  upon  the  posterior  surface  of 
which,  and  of  the  pons  Varolii,  it  is  placed.  It  is  a  lozenge-shaped  cavity, 
bounded  on  each  side  by  a  thick  cord  passing  between  the  cerebellum 
and  corpora  quadrigemina,  called  the  processus  e  oerd)ello  ad  testes^  and 
by  the  corpus  resttforme.  It  is  covered  in  behind  by  the  cerebellum, 
and  by  a  thin  lamella  of  medullary  substance,  stretched  between  the 
two  processus  e  cerebello  ad  testes,  termed  the  valve  of  Vieussens* 

That  portion  of  the  cerebellum  which  forms  the  posterior  boundary  of 
the  fourth  ventricle,  presents  four  small  prominences  or  lobules,  and  a 
tiiin  layer  of  medullary  substance,  the  velum  meduUare  posterius.  Of 
the  lobules  two  are  placed  in  the  middle  line,  the  nodvlns  and  uvida^ 
the  former  being  before  the  latter;  the  remaining  two  are  named 
amygdal/s^  or  tonsils,  and  are  situated  one  on  either  side  of  the  uvula. 
They  all  project  into  the  cavity  of  the  fourth  ventricle,  and  the  velum 
medullare  posterius  is  situated  in  front  of  them.  The  valve  of  Viettssens 
or  velum  medullare  anterius  is  an  extremely  thin  lamella  of  medullary 
substance,  prolonged  from  the  white  matter  of  the  cerebellum  to  the 
testes,  and  attached  on  each  side  to  the  processus  e  cerebello  ad  testes. 
This  lamella  is  overlaid  for  a  short  distance  by  a  thin,  transversely- 
grooved  lobule  of  grey  substance  (linguetta  laminosa)  derived  from  the 
anterior  border  of  the  cerebellum,  and  its  junction  with  the  testes  is 
strengthened  by  a  narrow  slip  given  off  by  the  commissure  of  those 
bodies,  thefnBmUum  veli  medtUlaris  anterioria.    The  anterior  wall,  or 

*  Raymond  YieuRsens,  a  great  discoverer  in  the  anatomy  of  the  brain  and 
nervous  system.  His  "  Neurographia  Universalis  "  was  published  at  Lyons, 
in  1686. 
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foar  of  the  fourth  ventricle  is  formed  by  two  slightly  convex  bodies, 
pnxxssiu  ieretes  or  posterior  pyramids,  separated  by  a  longitudinal  groove 
which  is  continuous  inferiorly  with  the  sulcus  longitudlnalis  posterior 
of  the  spinal  cord.  The  processus  teretes  are  crossed  transversely  by 
several  white  and  grey  fasciculi  (linea  tratuversa)  the  origin  of  the 
auditory  nerves.  And  upon  the  lower  part  of  the  floor  of  this  ventricle 
is  an  impression  resonbling  the  point  of  a  pen  and  hence  named  calamut 
tcriptoruu;  the  lateral  boundaries  of  the  calamus  are  the  processus 
clavati  of  the  posterior  median  columns  of  the  spinal  cord.  Above^  the 
fourth  ventricle  is  bounded  by  the  corpora  quadrigemina  and  aqueduct 
of  Sylvius ;  and  bdow  by  a  layer  of  pia  mater  and  arachnoid,  called 
the  valve  of  the  arachnoid.  It  is  by  rupture  of  this  latter  that  a  com- 
munication is  established  between  the  ventricles  of  the  brain  and  the 
sub-arachnoidean  space.  Within  the  fourth  ventricle  and  lying  against 
the  uvula  and  tonsils  are  two  small  vascular  fringes  formed  by  the  pia 
mater,  the  choroid  plexuses  of  the  fourth  ventricle.  The  fourth  ven- 
tricle is  lined  by  grey  matter  derived  from  the  interior  of  the  spinal 
cord,  the  grey  matter  being  partly  concealed  by  a  thin  expansion  of 
white  substance. 

LINING   MEMBRANE  OF   THE   VENTRICLES. 

The  lining  membrane  of  the  ventricles  is  a  serous  layer  distinct 
from  the  arachnoid ;  it  lines  the  whole  of  the  interior  of  the  lateral 
ventricles,  and  is  connected  above  and  below  with  the  attached  border 
of  the  choroid  plexus,  so  as  to  exclude  all  communication  between  the 
ventricles  and  the  exterior  of  the  brain.  From  the  lateral  ventricles 
it  is  reflected  through  the  foramen  of  Monro  on  each  side,  into  the 
third  ventricle,  which  it  invests  throughout.  From  the  third  it  is  con- 
ducted into  the  fourth  ventricle,  through  the  iter  a  tertio  ad  quartmn 
ventriculum,  and  lines  its  interior,  together  with  the  layer  of  pia  mater 
which  forms  its  inferior  boundary.  In  this  manner  a  perfect  communi- 
cation is  established  between  all  the  ventricles,  with  the  exception  of 
the  fifth,  which  has  its  own  proper  membrane.  It  is  this  membrane 
which  gives  them  their  polished  surface,  and  transudes  the  secretion 
which  moistens  their  interior.  When  the  fluid  accumulates  to  an  un- 
natural degree,  it  may  then  break  down  this  layer  and  the  layer  of 
pia  mater  at  the  bottom  of  the  fourth  ventricle,  and  thus  make  its  way 
into  the  sub-arachnoidean  space;  but  in  the  normal  condition  it  is 
doubtfiil  whether  a  communication  exists  between  the  interior  of  the 
ventricles  and  the  serous  cavity  of  the  sub-arachnoidean  space. 


CEREBELLUM. 

The  Cerebellum^  seven  times  smaller  than  the  cerebrum,  is  situated 
beneath  the  posterior  lobes  of  the  latter,  being  lodged  in  ihe  posterior 
fossa  of  the  base  of  the  cranium  and  protected  from  the  superincum- 
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bent  pressure  of  the  cerebrum  by  the  tentorium  cerebelli.  Like  the 
cerebonim,  it  is  composed  of  grey  and  white  substance,  the  former  oc- 
cupying the  surfiEU»,  the  latter  the  interior,  and  its  surface  is  formed  of 
panllel  lamellse  separated  by  sulci,  and  here  and  there  by  deeper  sulci. 
In  form,  the  cerebellum  is  oblong  and  flattened,  its  greater  diameter 
being  from  side  to  side,  its  two  surfaces  looking  upwards  and  down- 
wardis,  and  its  borders  being  anterior,  posterior,  and  lateral.  In  consi- 
deration of  its  shape  the  cerebellum  admits  of  a  division  into  two  he- 
mispheres, into  certain  processes  termed  processes  and  lobules,  and  into 
certain  divisions  of  its  substance  called  lobes,  formed  upon  the  hemi- 
q>heres  by  the  deeper  sulci  above  referred  to.  The  two  hemispheres 
are  separated  from  each  other  on  the  upper  surfece  of  the  cerebellum 
by  a  longitudind  ridge  which  is  termed  the  superior  vermiform  process 
and  which  forms  a  conunissure  between  them.  On  the  anterior  bor^ 
der  of  the  oigan  there  is  a  semi-lunar  notch,  indsura  cerd)eUi  anterior^ 
which  encircles  the  corpora  quadrigemina  posteriorly.  On  the  poste- 
rior border  there  is  another  notch,  indsura  oerehelU  posterior^  which 
receives  the  upper  part  of  the  falx  cerebelli ;  and  upon  the  under  surface 
is  a  deep  fissure  corresponding  with  the  medulla  oblongata,  and  termed 
the  vallecula  (valley). 

Each  hemisphere  of  the  cerebellum  is  divided  by  means  of  a  fissure 
(sulcus  horizontalis)  which  runs  along  its  free  border,  into  an  upper 
and  a  lower  portion,  and  upon  each  of  these  portions  certain  lobes  are 
marked  out.  Thus  on  the  upper  portion  there  are  two  such  lobes  se- 
parated by  a  sulcus,  somewhat  more  strongly  marked  than  the  rest, 
and  extending  deeper  into  the  substance  of  the  cerebrum ;  they  are 
tile  lobus  superior  anterior  and  lobus  superior  posterior.  Upon  the 
under  portion  of  the  hemisphere  there  are  three  such  lobes,  namely, 
lobus  vttferioT  atiterior,  medius^  and  posterior^  and  two  additional  ones  of 
peculiar  form,  the  lobus  inferior  intemus  or  tonsil^  and  the  flocculus* 
The  tonsil  (amygdala),  is  situated  on  the  side  of  the  vallecula  and 
projects  into  the  fourth  ventricle.  The  flocculus  or  pneumogastric 
lobule,  long  and  slender,  extends  from  the  side  of  the  vallecula  around 
the  corpus  restifbrrae  to  the  cms  cerebelli,  lying  behind  the  filaments  of 
the  eighth  pair  of  nerves. 

The  conunissure  between  the  two  hemispheres  is  termed  the  worm 
(vermis) ;  that  portion  of  the  worm  which  occupies  the  upper  surface  of 
the  cerebellum  as  fsa  back  as  the  horizontal  fissure,  being  the  processus 
vermiformis  superior,  and  that  which  is  lodged  within  the  vallecula 
being  the  processus  vermiformis  inferior.  The  superior  vermiform  prO' 
cess  is  a  prominent  longitudinal  ridge,  extending  from  the  incisura  an- 
terior to  the  incisura  posterior  cerebelli.  In  imitation  of  the  hemi- 
spheres it  is  divided  into  lobes  of  which  three  have  received  names 
namely,  the  lobulus  centralis,  which  is  a  small  lobe  situated  in  the  in- 
cisura anterior ;  the  montundus  cerebelli,  a  longer  lobe,  having  its  peak 
and  declivity ;  and  a  small  lobe  near  the  incisura  posterior,  the  com- 
mistwu  simpUx.  The  lobes  of  the  inferior  vermiform  process  are  four 
in  number,  namely,— the  oommissura  brevis^  situated  in  the  incisura 
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posterior,  below  the  horizontal  fissure ;  the  pyramid^  a  small,  obtosely- 
pointed  eminence ;  a  larger  prominence,  the  tftm/o,  situated  between 
the  tonsils,  and  connected  with  them  by  means  of  a  commissure ;  and 
in  front  of  the  uvula,  the  nodulvs.  In  front  of  the  nodnlus  is  a  thin 
lamina  of  medullary  substance,  consisting  of  a  central  and  two  lateral 
portions,  the  velum  medullare  pogterius  (valvula  Tarini),  and  between 
this  velum  in  front,  and  the  nodulus  and  uvula  behind,  is  a  deep  fossa 
which  is  known  as  the  stoallow^s  nest  (nidus  hirundinis).  The  vdum 
medullare  caiierius  is  the  valve  of  Vieussens,  described  with  the  fourth 
ventricle ;  both  these  vela  proceed  from  the  same  point  in  the  roof  of 
that  ventricle  and  separate  from  each  other  at  an  angle,  the  one  passing 
obliquely  forwards,  the  other  obliquely  backwards. 

When  a  vertical  incision  is  made  into  the  cerebellum  that  appear- 
ance is  seen  which  has  been  denominated  arhor  vita  certhelU;  the 
white  substance  in  the  centre  of  such  a  section  resembles  the  trunk  of 
a  tree  from  which  branches  are  given  off,  and  frY)m  the  branches 
bianchlets  and  leaves,  the  two  latter  being  coated  by  a  moderately 
thick  and  uniform  layer  of  grey  substance.  If  the  incision  be  made 
somewhat  nearer  to  the  commissure  than  to  the  lateral  border  of  the 
organ,  a  yellowish  grey  dentated  line  enclosing  medullary  substance, 
traversed  by  the  openings  of  numerous  vessels,  will  be  seen  in  the 
centre  of  the  white  substance.  This  is  the  ganglion  of  the  cerebellum, 
the  corpus  rhon^toideum  or  dentatum,  from  which  the  peduncles  of  the 
cerebellum  proceed.  The  grey  line  is  dense  and  homy  in  structure, 
and  is  the  cut  edge  of  a  thin  capsule,  open  towards  the  medulla  ob- 
longata. 

The  cerebellum  is  associated  with  the  rest  of  the  encephalon  by 
means  of  three  pairs  of  rounded  cords  or  peduncles,  superior,  middle, 
and  inferior.  The  superior  peduncles,  or  processus  e  cer<^)eUo  ad  testes^ 
proceed  from  the  cerebellum  forwards  and  upwards  to  the  testes,  in 
which  they  are  lost  They  form  the  anterior  part  of  the  lateral 
boundaries  of  the  fourth  ventricle  and  give  attachment  by  their  inner 
borders  to  the  valve  of  Vieussens  which  is  stretched  between  them. 
At  their  junction  with  the  testes  they  are  crossed  by  the  fourth  pair 
of  nerves.  The  middle  peduncles,  or  crura  certbeUi  ad  pontem^  the 
largest  of  the  three,  issue  from  the  cerebellum  through  the  anterior 
extremity  of  the  sulcus  horizontalis,  and  are  lost  in  the  pons  Varolii. 
The  inferior  peduncles,  or  crura  ad  medtdlam  oblongatam^  are  the 
corpora  restiformia  which  descend  to  the  posterior  part  of  the  medulla 
oblongata,  and  form  the  inferior  portion  of  the  lateral  boundaries  of 
the  fourth  ventricle. 

BASE  OF  THE  RRAIN. 

The  student  should  now  prepare  to  study  the  base  of  the  brain:  for 
this  purpose  the  oi^gan  should  be  turned  upon  its  incised  sur&ce ;  and 
if  the  dissection  have  hitherto  been  conducted  with  care,  he  will  find 
the  base  perfectly  unmjured.    The  arachnoid  membrane,  some  parts 
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of  the  pia  mater,  and  the  circle  of  Willis,  must  be  caiefiilly  cle{u«d 
away  in  order  to  expose  all  the  parts  to  be  examined.  These  he  will 
find  arranged  in  the  following  order  from  before  backwards : — 

Longitudinal  fissure, 

Olfectory  nerves. 

Fissure  of  Sylvius, 

Substantia  perforata. 

Commencement  of  the  transverse  fissure, 

Optic  commissure. 

Tuber  cinereum, 

Infundibulum, 

Corpora  albicantia. 

Locus  perforatus. 

Crura  cerebri, 

Pons  Varolii, 

Crura  cerebelli. 

Medulla  oblongata. 

The  LonffUudmal  fissure  is  the  space  separating  the  two  hemi* 
spheres;  it  is  continued  downwards  to  the  base  of  the  brain,  and 
divides  the  two  anterior  lobes.  In  this  fissure  the  anterior  cerebral 
arteries  ascend  towards  the  corpus  callosum ;  and,  if  the  two  lobes  be 
slightly  drawn  asunder,  the  anterior  border  (genu)  of  the  corpus  cal* 
losnm  will  be  seen  descending  to  the  base  of  the  brain.  Arrived  at 
the  base  of  the  brain,  the  corpus  callosum  terminates  by  a  concave 
border  which  is  prolonged  to  the  commissure  of  the  optic  nerves  by  a 
thin  layer  of  grey  substance,  the  lamina  cinerea.  The  lamina  cinerea 
is  the  anterior  part  of  the  inferior  boundary  of  the  third  ventricle. 
On  each  side  of  the  lamina  cinerea  the  corpus  callosum  is  continued 
into  the  substantia  perforata  and  crura  cerebri,  and  upon  the  latter 
forms  a  narrow  medullary  band  lying  externally  to,  and  slightly  over- 
lapping the  optic  tract,  the  meduUa  innominata. 

Upon  the  under  sui^e  of  each  anterior  lobe,  on  either  side  of  the 
longitudinal  fissure,  is  the  olfactory  nerve,  with  its  bulb.  / 

The  Fissure  of  Sylvius  bounds  the  anterior  lobe  posteriorly,  and 
separates  it  from  the  middle  lobe;  it  lodges  the  middle  cerebral 
artery.  If  this  fissure  be  followed  outwards,  a  small  isolated  cluster 
of  five  or  six  convolutions  will  be  observed ;  these  constitute  the  i^- 
land  of  Reil.  The  island  of  Reil,  together  with  the  substantia  per- 
forata, form  the  base  of  the  corpus  striatum. 

The  Sztbstantia  perforata  is  a  triangular  plane  of  white  substance, 
situated  at  the  inner  extremity  of  the  fissure  of  Sylvius.  It  is  named 
perforaia,  firom  being  pierced  by  a  number  of  openings  for  small  arte- 
ries, which  enter  the  brain  in  this  situation  to  supply  the  grey  sub- 
stance of  the  corpus  striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  middle 
lobe,  is  the  commencement  of  the  great  transverse  fissure^  which  ex- 
tends beneath  the  hemisphere  of  one  side  to  the  same  point  on  the  op- 
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poflite  side.  A  probe  passed  into  this  fissure  between  the  eras  cerebri 
and  middle  lobe  would  enter  the  middle  cornu  of  the  lateral  Tentride. 

The  Optic  oommimtre  is  situated  on  the  middle  line ;  it  is  the  point 
of  coDunnnication  between  the  two  optic  nerves. 

The  Tuber  dnereum  is  an  eminence  of  grey  substance  situated  im- 
mediately behind  the  optic  commissure,  and  in  front  of  the  corpora 
mammillaria.  From  its  centre  there  projects  a  small  conical  body  of 
grey  substance,  apparently  a  prolongation  of  the  tuber  cinereum,  the 
infimdibulum.  The  infundibulum  is  hollow  in  its  interior,  enclosing  a 
short  coBcal  canal,  which  communicates  with  the  cavity  of  the  third 
ventricle,  and  below  the  termination  of  the  canal  the  conical  process 
becomes  connected  with  the  pituitary  gland.  The  infundibulum  and 
tuber  cinereum  form  part  of  the  floor  of  the  third  ventricle. 

The  Pituitary  gland  (hypophysis  cerebri),  is  a  small,  flattened,  red- 
dish-grey body  situated  in  the  sella  turcica,  and  closely  retained  in  that 
situation  by  the  dura  mater  and  arachnoid.  It  consists  of  two  lobes, 
closely  pressed  together,  the  anterior  lobe  being  the  larger  of  the  two 
and  oblong  in  shape,  the  posterior  round.  Both  lobes  are  connected 
with  the  infundibulum,  but  the  latter  is  so  soft  in  texture  as  to  be  ge- 
nerally torn  through  in  the  removal  of  the  brain.  Indeed,  for  the 
purposes  of  the  student,  it  is  better  to  eiFect  this  separation  with  the 
knife,  and  leave  the  pituitary  body  in  situ,  to  be  examined  with  the 
base  of  the  cranium. 

The  Corpora  aUncaniia  (mammillaria,  pisiformia,  bulbi  fornicis),  are 
two  white  convex  bodies,  having  the  shape  and  size  of  peas,  situated 
behind  the  tuber  cinereum,  and  between  the  crura  cerebri.  They  are  a 
part  of  the  crura  of  the  fornix,  which  after  their  origin  from  the  thalami 
optici  descend  to  the  base  of  the  brain,  and  making  a  sudden  carve 
upon  themselves  previously  to  their  ascent  to  the  lateral  ventricles  con- 
stitute the  corpora  albicantia.  When  divided  by  section,  these  bodies 
will  be  found  to  be  composed  of  a  capsule  of  white  substance,  contain- 
ing grey  matter,  the  grey  matter  of  the  two  corpora  being  connected 
by  means  of  a  commissure. 

The  Locus  perforatus  is  a  layer  of  whitish  grey  substance,  connect? 
ed  in  front  with  the  corpora  albicantia,  behind  with  the  pons  Varolii, 
and  on  each  side  with  the  crura  cerebri,  between  which  it  is  situated. 
It  is  perforated  by  several  thick  tufts  of  arteries,  which  are  distributed 
to  the  thalami  optici  and  third  ventricle,  of  which  it  assists  in  forming 
the  floor.     It  is  sometimes  called  the  pons  Tarini. 

The  Crura  cerebri  are  two  thick  white  cords  which  issue  fix>m  the 
anterior  border  of  the  pons  Varolii,  and  diverge  to  each  side  to  enter 
the  thalami  optici.  By  their  outer  side  the  crura  cerebri  are  continu- 
ous with  the  corpora  quadrigemina,  and  above  they  constitute  the 
lower  boundary  of  the  aqueduct  of  Sylvius.  In  their  interior  they 
contain  grey  matter,  which  has  a  semilunar  shape  when  the  eras  is  di- 
vided transversely,  and  has  been  termed  the  locus  niger.  The  third 
nerve  will  be  observed  to  arise  from  the  inner  side  of  each,  and  the 
fourth  nerves  wind  around  their  outer  border  from  above. 
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acroM  the  upper  part  of  the  medulla  oblougata ;  and,  oontractmg  on 
each  side  into  a  thick  rounded  cord,  enters  the  substance  of  the  cere- 
bellum under  the  name  of  cms  cerebelli.  There  is  a  groove  along  its 
middle  which  lodges  the  basilar  artery.  The  pons  Varolii  is  the  com- 
missure of  the  cerebellam,  and  associates  the  two  lateral  lobes  in  their 
conunon  function.  Resting  upon  the  pons,  near  its  posterior  border, 
is  the  sixth  pair  of  nerves.  On  the  anterior  border  of  the  cms  cere- 
belli, at  each  side,  is  the  thick  bundle  of  filaments  belonging  to  the 
fifth  nerve,  and,  lying  on  its  posterior  border,  the  seventh  pair  of 
nerves.  The  upper  aui^uce  of  the  pons  forms  a  part  of  the  floor  of  the 
fourth  ventricle. 

MBDULLA  OBLONGATA. 

The  medulla  oblongata  (bulbus  rhachidicus),  is  the  upper  enlarged 
portion  of  the  spinal  cord.  It  is  somewhat  conical  in  shape,  and  a 
little  more  than  an  inch  in  length,  extending  firom  the  pons  Varolii  to 
a  point  corresponding  with  the  upper  border  of  the  atlas.  On  the 
middle  line,  in  front  and  behind,  the  medulla  oblongata  is  marked  by 
two  vertical  fissures,  the  fissura  longitudinalis  anterior  and  posterior, 
which  divide  it  superficially  into  two  symmetrical  lateral  cords  or  co- 
lumns ;  whilst  each  lateral  column  is  subdivided  by  minor  grooves  into 
three  smaller  cords,  namely,  the  corpora  pyramidalia,  corpora  olivaria, 
and  corpora  restiformia. 

The  Corpora  pyramidalia  are  two  narrow  convex  cords,  tapering 
slightly  from  above  downwards,  and  situated  one  on  either  side  of  the 
sulcus  longitudinalis  anterior.  At  about  an  inch  below  the  pons  the 
corpora  pyramidalia  communicate  very  freely  across  the  sulcus  by  a 
decussation  of  their  fibres,  and  at  their  point  of  entrance  into  the  pons 
they  are  constricted  into  round  cords.  The  fissura  longitudinalis  is 
somewhat  enlarged  by  this  constriction,  and  the  enlarged  space  has  re- 
ceived the  name  of  foramen  caecum  of  the  medulla  oblongata. 

The  Corpora  olivaria  (named  from  some  resemblance  to  the  shape 
of  an  olive),  are  two  oblong,  oval-shaped,  convex  bodies,  of  about  the 
same  breadth  with  the  corpora  pyramidalia,  about  half  an  inch  in 
length,  and  somewhat  larger  above  than  below.  The  corpus  olivare  is 
situated  immediately  external  to  the  corpus  pyramidtde,  from  which, 
and  from  the  corpus  restiforme,  it  is  separated  by  a  well-marked  groove. 
In  this  groove  some  longitudinal  fibres  are  seen  which  enclose  the 
base  of  the  corpus  olivare,  and  have  been  named  ftmicidi  ntiqanBy  those 
which  lie  to  its  inner  side  being  the  funiculus  intemus,  and 
those  to  its  outer  side  the  funiculus  extemus.  Besides  these 
there  are  other  fibres  which  cross    the    corpus   olivare   obliquely, 

of  nerves.  18.  The  seventh  pair  of  nerves  consisting  of  the  auditory  and  facial. 
19.  The  corpora  pyramidalia  of  the  medulla  oblongata ;  the  corpus  olivare  and 
part  of  the  corpus  restiforme  are  seen  at  each  side.  Just  below  the  numeral  is 
the  decussation  of  the  fibres  of  the  corpora  pyramidalia.  20.  The  eighth  pair 
of  nerves.  21.  The  ninth  or  hypoglossal  nerve.  22.  The  auteziOT  root  01  the 
first  cervical  spinal  nerve. 
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thefie  are  ^efibrtB  ardformes.  When  examined  by  section,  the  cor- 
pus olivare  is  found  to  be  a  ganglion  deeply  embedded  in  the  medulla 
oblongata,  and  meeting  its  fellow  at  the  middle  line  behind  the  corpus 
pyramidale.  The  ganglion  of  the  corpus  olivare  (corpus  dentatum, 
nncleuB  olivse),  like  that  of  the  cerebellum,  is  a  yellowish-grey  dentar 
ted  capsule,  open  behind,  and  containing  medullary  substance  from 
which  a  fasciculus  of  fibres  proceeds  upwards  to  the  corpora  quadrige- 
mina  and  thalami  optici.  The  nervous  filaments  which  spring  from 
the  groove  on  the  inner  side  of  the  corpus  olivare,  are  those  of  the 
hypoglossal  nerve  ;  and  those  on  its  outer  side  are  the  glosso-pharyn- 
geal  and  pneumogastric. 

The  Corpora  resii/ormia  (restis,  a  rope),  comprehend  the  whole  of 
the  posterior  half  of  each  lateral  column  of  the  medulla  oblongata. 
They  are  separated  from  the  corpora  olivaria  by  the  grooves  already 
spoken  of ;  posteriorly  they  are  divided  from  each  other  by  the  fissura 
longitudinalis  posterior  and  by  the  fourth  ventricle,  and  superiorly  they 
diverge  and  curve  backwards  to  enter  the  cerebellum,  and  constitute 
its  inferior  peduncles.  Along  the  posterior  border  of  each  corpus  res- 
tiforme,  and  marked  off  from  that  body  by  a  groove,  is  a  narrow  white 
cord,  separated  from  its  fellow  by  the  fissura  longitudinalis  posterior. 
This  pair  of  narrow  cords  are  termed  the  posterior  median  columns  or 
&8ciculi  (funiculi  graciles).  Each  fasciculus  forms  an  enlargement 
(processus  clavatus)  at  its  upper  end,  and  is  then  lost  in  the  corre- 
sponding corpus  restiforme.  The  processus  clavati  are  the  lateral 
boundaries  of  the  nib  of  the  calamus  scriptorius.  The  corpus  resti- 
forme is  crossed  near  its  entrance  into  the  cerebellum,  by  the  auditory 
nerve,  the  choroid  plexus  of  the  fourth  ventricle,  and  the  pneumogas- 
tric lobule. 

The  remaining  portion  of  the  medulla  oblongata,  visible  from  the 
exterior,  are  the  two  slightly  convex  columns  which  enter  into  the  for- 
mation of  the  fioor  of  the  fourth  ventricle.  These  columns  are  the 
funiculi  teretes  or  posterior  pyramids. 

Diverging  fibres. — The  fibres  composing  the  columns  of  the  me- 
dulla oblongata  have  a  special  arrangement  on  reaching  the  upper  part 
of  that  body,  those  of  the  corpora  pyramidalia  and  olivaria  enter  the 
pons  Varolii,  and  are  thence  prolonged  through  the  crura  cerebri,  tha- 
lami optici,  and  corpora  striata  to  the  cerebral  hemispheres ;  but  those 
of  the  corpora  restiformia  are  reflected  backwards  into  the  cerebellum 
and  form  its  inferior  peduncles. 

From  pursuing  this  course,  and  spreading  out  as  they  advance, 
these  fibres  have  been  termed  by  Gall  the  div&rging  fJbres.  While 
situated  within  the  pons  the  fibres  of  the  corptts  pyramidale  and 
olivare  separate  and  spread  out,  and  have  grey  substance  interposed 
between  them  ;  and  they  quit  the  pons  much  increased  in  number 
and  bulk,  so  as  to  form  the  cms  cerebri.  The  fibres  of  the  cms  cerebri 
again  are  separated  in  the  thalamus  opticus,  and  are  intermingled 
with  grey  matter,  and  they  also  quit  that  body  greatly  increased  in 
number  and  bulk.      Precisely  the  same  change  takes  place  in  the 
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Observing  this  remarkable  increase  in  the  white  fibres,  apparently 
£rom  the  admixture  of  grey  substance.  Gall  and  Spurzheim  considered 
the  latter  as  the  material  of  increase  or  formative  substance  to  the 
white  fibres,  and  they  are  borne  out  in  this  conclusion  by  several 
collateral  fisu;ts,  among  the  most  prominent  of  which  is  the  great  vascu- 
larity of  the  grey  substance  ;  and  the  larger  proportion  of  the  nutrient 
fluid  circulating  through  it,  is  fully  capable  of  effecting  the  increased 
growth  and  nutrition  of  the  structures  by  which  it  is  surrounded. 
For  a  like  reason  the  bodies  in  which  this  grey  substance  occurs,  are 
caUed  by  the  same  physiologists  ^ganglia  of  irwrease^'*  and  by  other 
authors  simply  ganglm.  Thus  the  thalami  optici  and  corpora  striata 
are  the  ganglia  of  the  cerebrum ;  or,  in  other  words,  the  formative 
ganglia  of  the  hemispheres. 

The  fibres  of  the  corpora  pyramidalia  are  not  all  of  them  destined  to 
the  course  above  described;  several  fasciculi  curve  outwards  to 
reach  the  corpora  restiformia,  some  passing  in  front  and  some  behind 
the  corpus  olivare  on  each  side.  These  are  the  ardform  fibres^  and 
they  are  distinguished  by  Mr.  Solly  into  the  superficial  and  deep  cere- 
bellar fibres.  In  the  pons  Varolii  the  continued  or  cerebral  fibres 
(Solly)  of  the  corpus  pyramidale  are  placed  between  the  superficial 
and  deep  layers  of  transverse  fibres,  and  escaping  from  the  pons,  con- 
stitute the  inferior  and  inner  segment  of  the  cms  cerebri.  From  the 
cms  cerebri  they  pass  for  the  most  part  beneath  the  thalami  optici 
into  the  corpora  striata. 

The  fibres  which  enclose  the  corpus  olivare,  under  the  name  of 
fitsdculi  siliquse,  are  separated  by  that  body  into  two  bands ;  the 
innermost  of  the  two  hande^  funicultis  siltqua  iniemus,  accompanies  the 
fibres  of  the  corpus  pyramidale  into  the  cms  cerebri.  The  funiculus 
sUiqtuB  extemus  unites  with  a  fitsciculus  proceeding  from  the  nucleus 
olivae  and  the  combined  column  ascending  behind  the  cms  cerebelli 
divides  into  a  superior  and  an  inferior  band*  The  inferior  band 
proceeds  with  a  &sciculus  presently  to  be  described,  the  fitsciculns 
innominatus  into  the  upper  segment  of  the  cms  cerebri.  The  superior 
band  (laqueus)  ascends  by  the  side  of  the  processus  e  cerebeUo  ad 
testes,  and  crossing  the  latter  obliquely  enters  the  corpora  quadrige- 
mina,  in  which  many  of  its  fibres  are  distributed,  while  the  rest  are 
continued  onwards  into  the  thalamus  opticas. 

The  corpora  restiformia  derive  their  fibres  from  the  anterior  as  well 
as  firom  the  posterior  columns  of  the  medulla  oblongata  ;  they  diverge 
as  they  approach  the  cerebellum,  and  leaving  between  them  the  cavity 
of  the  fourth  ventricle  enter  the  substance  of  the  cerebellum,  under 
the  form  of  two  rounded  cords.  These  cords  envelope  the  corpora 
rhomboidea,  or  ganglia  of  increase,  and  then  expand  on  all  sides  so  as 
to  constitute  the  cerebellum. 

Besides  the  fibres  here  described,  there  are  in  the  interior  of  the 
medulla  oblongata  behind  the  corpora  olivaria,  and  more  or  less  appa- 
rent between  these  bodies  and  the  corpora  restiformia  two  large  bun- 
dles of  fibres,  \}ie  fasciculi  innominati.     These  fiisciculi  ascend  behind 
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the  deep  transvene  fibres  of  the  pons  Varolii  and  become  apparent  in 
the  floor  of  the  fourth  ventricle,  under  the  name  of  fiEMcicnli  teretes  or 
posterior  pyramids.  From  this  point  they  are  prolonged  upwards 
beneath  the  corpora  quadrigemina  into  the  cnira  cerebri,  of  which  they 
form  the  npper  and  outer  segment,  and  are  thence  continued  through 
the  thalami  optici  and  corpora  striata  into  the  hemispheres.  The 
locus  niger  of  the  crus  cerebri  is  a  septum  of  grey  matter  interposed 
between  these  fasciculi  and  those  of  the  corpora  pyramidal ia. 

Converging  fibres.  —  In  addition  to  the  diveiging  fibres  which 
are  thus  shown  to  constitute  both  the  cerebrum  and  cerebellum,  by 
their  increase  and  development,  another  set  of  fibres  are  found  to  exist, 
which  have  for  their  office  the  association  of  the  symmetrical  halves, 
and  distant  parts  of  the  same  hemispheres. 

These  are  called  from  their  direction  converffitiffjibres^aiid  from  their 
office  commissures.  The  commissures  of  the  cerebrum  and  cerebellum 
are  the  — 

Corpus  callosum^ 

Fornix, 

Septum  lucidum. 

Anterior  commissure. 

Middle  commissure. 

Posterior  commissure. 

Peduncles  of  the  pinetd  gland. 

Pons  Varolii. 

The  Corpus  odUosum  is  the  commissure  of  the  hemispheres.  It  is 
therefore  of  moderate  thickness  in  the  middle,  where  its  fibres  pass 
directly  from  one  hemisphere  to  the  other ;  thicker  in  front,  where 
the  anterior  lobes  are  connected  ;  and  thickest  behind,  where  the  fibres 
from  the  posterior  lobes  are  assembled.  The  fibres  which  curve  back* 
wards  into  the  posterior  lobes  from  the  posterior  border  of  the  corpus 
callosum  have  been  termed  forceps^  those  which  pass  directly  out- 
wards into  the  middle  lobes  firom  the  same  point,  iapetum,  and  those 
which  curve  forwards  and  inwards  from  the  anterior  border  to  the 
anterior  lobes, /onsets  anterior. 

The  Fornix  is  an  antero-posterior  commissure,  and  serves  to  connect 
a  number  of  parts.  Below  it  is  associated  with  the  thalami  optici  ;  on 
each  side,  by  means  of  the  corpora  fimbriata,  with  the  middle  lobes  of 
the  brain ;  and,  above,  with  the  corpus  callosum,  and  consequently 
with  the  hemispheres. 

The  Septum  lucidum  is  a  perpendicular  commissure  between  the 
fornix  and  corpus  caUosum. 

The  Anterior  commissure  traverses  the  corpus  striatum,  and  connects 
the  anterior  and  middle  lobes  of  opposite  hemispheres. 

The  Middle  commissure  is  a  layer  of  grey  substance,  uniting  the 
thalami  optici. 

The  Posterior  commissure  is  a  white  rounded  cord,  connecting  the 
thalami  optici. 
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The  Pedundes  o/ihe  pineal  gland  mnst  also  l>e  regarded  as  commis- 
sures, assisted  in  their  function  by  the  grey  snbstance  of  the  gland. 

The  Pons  Varolii  is  the  commissure  to  the  two  hemispheres  of  the 
oerebellam.  It  consists  of  transverse  fibres,  which  are  split  into  two 
layers  by  the  passage  of  the  ^sciculi  of  the  corpora  pyramidalia  and 
oHvaria.  These  two  layers,  the  superior  and  inferior,  are  collected 
together  on  each  side,  in  the  formation  of  the  crura  cerebelli. 


SPINAL  CORD. 

The  dissection  of  the  spinal  cord  requires  that  the  spinal  column 
should  be  opened  throughout  its  entire  length  by  sawing  through  the 
laminae  of  the  vertebrae,  close  to  the  roots  of  the  transverse  processes, 
and  raising  the  arches  with  a  chisel ;  the  muscles  of  the  back  having 
been  removed  as  a  preliminary  step. 

The  Spinal  column  contains  the  spinal  cord,  or  medulla  spinalis  ; 
the  roots  of  the  qnnal  nerves ;  and  the  membranes  of  the  cord,  viz.  the 
dttra  maier,  arachnoid,  pia  mater,  and  membrana  dentata. 

The  Dura  mater  spinalis  {theca  vertebralis)  is  a  cylindrical  sheath  of 
fibrous  membrane,  identical  in  structure  with  the  dura  mater  of  the 
sknll,  and  continuous  with  that  membrane.  At  the  margin  of  the 
occipital  foramen  it  is  closely  adherent  to  the  bone ;  by  its  anterior 
sur&ce  it  is  attached  to  the  posterior  common  ligament,  and  below  by 
means  of  its  pointed  extremity  to  the  coccyx.  In  the  rest  of  its 
extent  it  is  comparatively  free,  being  connected,  by  a  very  loose 
areolar  tissue  only,  to  the  wails  of  the  spinal  canal.  In  this  areolar 
tiwae  there  exists  a  quantity  of  reddish,  oily,  adipose  substance, 
somewhat  analogous  to  the  marrow  of  long  bones.  On  either  side 
and  below,  the  dura  mater  forms  a  sheath  for  each  of  the  spinal 
nerves,  to  which  it  is  closely  adherent.  Upon  its  inner  sur^e  it  is 
smooth,  being  lined  by  the  arachnoid  ;  and  on  its  sides  may  be  seen 
double  openings  for  the  two  roots  of  each  of  the  spinal  nerves. 

The  Arachnoid  is  a  continuation  of  the  serous  membrane  of  the 
brain.  It  encloses  the  cord  very  loosely,  being  connected  to  it  only  by 
long  slender  filaments  of  fibro-cellular  tissue,  and  by  a  longitudinal 
lamella  which  is  attached  to  the  posterior  aspect  of  the  cord. '  The 
fibro-cellular  tissue  is  most  abundant  in  the  cervical  region,  and  dimi- 
nishes in  quantity  from  above  downwards  ;  and  the  longitudinal 
lamella  is  complete  only  in  the  dorsal  region.  The  arachnoid  passes 
off  on  either  side  with  the  spinal  nerves,  to  which  it  forms  a  sheath  ; 
and  is  then  reflected  upon  the  dura  mater,  to  constitute  its  serous 
sArface.  A  connection  exists  in  several  situations  between  the  arach- 
noid of  the  cord  and  that  of  the  dura  mater.  The  space  between  the 
arachnoid  and  the  spinal  cord  is  identical  with  that  already  described 
as  existing  between  the  same  parts  in  the  brain,  the  sub-arachnoidean 
space.  It  is  occupied  by  a  serous  fluid,  suflicient  in  quantity  to 
expand  the  arachnoid,  and  fill  completely  the  cavity  of  the  theca 
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▼ertelHaliB.  The  md>-<xndmmAeanfiMid  keeps  np  a  constant  and  gentle 
yKfgsart  upon  the  entire  sor&ce  of  the  brain  and  spinal  cord,  and 
yields  with  the  greatest  fiidlity  to  the  TBiious  movements  of  the  cord, 
giving  to  those  delicate  stroctnres  the  advantage  of  the  principles  so 
nsefaUy  applied  br  Dr.  Amott  in  the  hydrostatic  bed. 

The  Pia  maitr  is  the  immediate  investment  of  the  cord  ;  and,  like 
the  other  membranes,  is  continuous  with  that  of  the  brain.  It  is  not, 
however,  like  the  pia  mater  cerebri,  a  vascular  membrane  ;  but  is 
dense  and  fibroos  in  its  structure,  and  contains  few  vessels.  It  invests 
the  cord  closely,  and  sends  a  duplicature  into  the  fissora  longitudinalis 
anterior,  and  another,  extremely  delicate,  into  the  fissura  longitudinidis 
posterior.  It  forms  a  sheath  for  each  of  the  filaments  of  the  nerves, 
and  for  the  nerves  themselves  ;  and,  inferiorly,  at  the  conical  termina- 
tion of  the  cord,  is  prolonged  downwards  as  a  slender  ligament  {^filum 
iermmale)t  which  descends  through  the  centre  of  the  cauda  equina, 
and  is  attached  to  the  dura  mater  lining  the  canal  of  the  coccyx. 
This  attachment  is  a  rudiment  of  the  original  extension  of  the  s{Hnal 
cord  into  the  canal  of  the  sacrum  and  coccyx. 

The  Mendmma  dentata  (ligamentum  dentatum)  is  a  thin  process  of 
pia  mater  sent  off  from  each  side  of  the  cord  throughout  its  entire 
length,  and  separating  the  anterior  from  the  posterior  roots  of  the 
spinal  nerves.  The  number  of  serrations  on  each  side  is  about  twenty, 
the  first  being  situated  on  a  level  with  the  occipital  foramen,  and 
having  the  vertebral  artery  and  hypoglossal  nerve  passing  in  front  and 
the  spinal  accessory  nerve  behind  it,  and  the  last  opposite  the  first  or 
second  lumbar  vertebra.  Below  this  point  the  membrana  dentata  is 
lost  in  the  filiun  terminale  of  the  pia  mater.  The  use  of  this  mem- 
brane is  to  maintain  the  position  of  tiie  spinal  cord  in  the  midst  of  the 
fluid  by  which  it  is  surrounded. 

The  Spinal  cord  of  the  adult  extends  from  the  pons  Varolii  to  oppo- 
site the  first  or  second  lumbar  vertebra,  where  it  terminates  in  a 
rounded  point ;  in  the  child,  at  birth,  it  reaches  to  the  middle  of  the 
third  lumbar  vertebra,  and  in  the  embryo  is  prolonged  as  &r  as  the 
coccyx.  It  presents  a  difference  of  diameter  in  different  parts  of  its 
extent,  and  exhibits  three  enlargements.  The  uppermost  of  these  is 
th(e  tnedtUla  oblongata ;  the  next  cori'esponds  with  the  origin  of  the 
nerves  destined  to  the  upper  extremities  ;  and  the  lower  enlargement 
is  situated  near  its  termination,  and  corresponds  with  the  attach- 
ment of  the  nerves  which  are  intended  for  the  supply  of  the  lower 
limb. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presents  on  its 
anterior  surfeice  a  fissure,  which  extends  into  the  cord  to  the  depth  of 
one  third  of  its  diameter.  This  is  the  fissura  longiiudinalis  anterior. 
If  the  sides  of  the  fissure  be  gently  separated,  they  will  be  seen  to  be 
connected  at  the  bottom  by  a  kiyer  of  medullary  substance,  the 
anterior  commissure. 

On  the  posterior  surfiace  another  fissure  exists,  which  is  so  narrow 
as  to  be  hardly  perceptible  without  careful  examination.    This  is  the 
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fiasura  Umgitudmcdis  posterior.  It  extends  more  deeply  into  the  cord 
than  the  anterior  Assure,  and  terminates  in  the  grey  substance  of  the 
interior.  These  two  fissures  divide  the  medulla  spinalis  into  two 
lateral  cords,  which  are  connected  to  each  other  by  the  white  com- 
missure which  forms  the  bottom  of  the  •  anterior  longitudinal  fissure, 
and  by  a  commissure  of  grey  matter  situated  behind  the  former.  On 
either  side  of  the  fissura  longitudinalis  pcMsterior  is  a  slight  line,  which 
bounds  on  each  side  the  posterior  median  columns.  These  columns 
are  most  apparent  at  the  upper  part  of  the  cord,  near  the  fourth 
▼entricle,  where  they  are  separated  by  the  point  of  the  calamus  scrip- 
torins,  and  where  they  form  a  bulbous  enlargement  at  each  side, 
called  the  processus  davaius. 

Two  other  lines  are  observed  on  the  medulla,  the  anterior  and  pos- 
terior lateral  sulci,  corresponding  with  the  attadiment  of  the  anterior 
and  posterior  roots  of  the  spinal  nerves.  The  anterior  kUeral  sulcus 
is  a  mere  trace,  marked  only  by  the  attachment  of  the  filaments  of  the 
anterior  roots.  The  posterior  lateral  sulcus  is  more  evident,  and  is 
a  narrow  greyish  line  derived  from  the  grey  substance  of  the  interior. 

Although  these  fissures  and  sulci  indicate  a  division  of  the  spinal 
cord  into  three  pairs  of  columns,  namely,  anterior,  lateral,  and  poste- 
rior, the  posterior  median  columns  being  regarded  as  a  part  of  the 
posterior  columns,  it  is  customary  to  consider  each  half  of  the  spinal 
cord  as  consisting  of  two  columns  only,  the  antero-Iateral  and  the 
posterior.  The  antero-kUeral  columns  are  the  columns  of  motion,  and 
comprehend  all  that  part  of  the  cord  situated  between  the  fissura 
longitudinalis  anterior  and  the  posterior  lateral  sulcus,  the  grey  line  of 
origin  of  the  posterior  roots  of  the  spinal  nerves.  The  posterior 
columns  are  the  columns  of  sensation. 

If  a  transverse  section  of  the  spinal  cord  be  made,  its  internal  struc- 
ture may  be  seen  and  examined.  It  would  then  appear  to  be  com- 
posed of  two  hollow  cylinders  of  white  matter,  placed  side  by  side, 
and  connected  by  a  narrow  white  commissure.  Each  cylinder  is  filled 
with  grey  substance,  which  is  connected  by  a  commissure  of  the  same 
matter.  The  form  of  the  grey  substance,  as  observed  in  the  section,  is 
that  of  two  half-moons  placed  back  to  back,  and  joined  by  a  transverse 
band.  The  horns  of  the  moons  correspond  to  the  sulci  of  origin  of  the 
anterior  and  posterior  roots  of  the  nerves.  The  anterior  horns,  larger 
than  the  posterior,  do  not  quite  reach  this  surfitce  ;  but  the  posterior 
appear  upon  the  sur&ce,  and  form  a  narrow  grey  line,  the  sulcus 
lateralis  posterior. 

The  white  substance  of  the  spinal  cord  is  composed  of  parallel  fibres 
which  are  collected  into  longitudinal  laminae  and  extend  throughout 
the  entire  length  of  the  cord.  These  laminae  are  various  in  breadth, 
and  are  arranged  in  a  radiated  manner  ;  one  border  being  thick  and 
corresponding  with  the  surfiioe  of  the  cord,  while  the  other  is  thin  and 
lies  in  contact  with  the  grey  substance  of  the  interior.  According  to 
Rolando  the  white  substance  constitutes  a  simple  nervous  membrane, 
which  is  folded  into  longitudinal  plaits,  having  the  radiated  disposition 

2  p 
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aboTe  described.  The  anterior  commissore,  according  to  his  deMription, 
is  merely  the  continiiation  of  this  nervous  membrane  from  one  lateral 
cord  across  the  middle  line  to  the  other.  Moreover,  Rolando  considars 
that  a  thin  lamina  of  pia  maiesr  is  received  between  each  of  the  folda 
from  the  exterior,  while  a  layer  of  the  grey  substance  is  prolonged 
between  them  from  within.  Cmveilhier  is  of  opinion  that  &Buch. 
lamella  is  completely  independent  of  its  neighbours,  and  he  believes 
this  statement  to  be  confirmed  by  pathology,  which  shows  that  a 
single  lamella  may  be  injured  or  atrophied,  and  at  the  same  time  be 
surrounded  by  others  perfectly  sound. 


CRANIAL  NERVES. 

There  are  nine  pain  of  cranial  nerves.  Taken  in  their  order  from 
before,  backwards,  they  are  as  follows : — 

1  St.    Olfactory. 
2nd.  Optic. 
3rd.  Motores  oculomm. 
4th.  Pathetici  (trochleares). 
5th.  Trifacial  (trigemini). 
6th.  Abducentes. 
7th  \  ^^^^  (portio  dura), 
*  i  Auditory  (portio  mollis). 
C  Glos8o>phuyngeal, 
8th.  <  Pneumogastric  (vagus,  par  vagum). 

(  Spinal  accessory. 
9th.  Hypoglossal  (lingual). 

Functionally  or  physiologically  the  cranial  nerves  admit  of  division 
into  three  groups,  namely,  nerves  of  special  sense,  nerves  of  motion, 
and  compound  nerves,  that  is,  nerves  which  contain  fibres  both  of 
sensation  and  motion.  The  nerves  belonging  to  tl^efie  groups  are  the 
following : — 

rist.  Olfectory. 
Special  sense      .     .     .    <  2nd.  Optic. 

(,7th.  Auditory. 

/  3rd.  Motores  oculorum. 

I  4th.  Pathetici. 

Motion J  6th.  Abducentes. 

j  7th.  Facial. 
\9th.  Hypoglossal. 
5th.  Trifacial. 

Compound      .     .    .    .  J  ^*^-  0\<,«^tiaryne«>i. 
*^  ^  Pnenmogastnc. 

Spinal  accessory. 


The  fourth,  bciol  and  e^A  ncrv«i  were  conddered  by  Sir  Charles 
Boll  to  form  a  system  apart  ftom  the  rest,  and  to  be  allied  in  the 
hnctioDB  of  eipreaion  and  leapiratian.  In  consonance  witb  this 
new  he  termed  them  ret/tiraloTy  nenws,  and  he  gave  to  that  part  of 
the  medulla  oblongata  fioin  which  they  arise  the  name  of  rapiratory 


•  Tbe  oUKtory  nervit,  with  its  diiUibuIiDD  on  the  Kptum  nmi.    The  oajcB 
■fte  Di«nulg  of  Ihe  EuMr  -■-■■■- -  -      - 


le  EuaUchUm  tube  Id  the  upper  part  o(  the  phii^i 


litoiiid-f  tuembruie-    d.  The  us«^  nerve,  a  bnnch  of  the  ophthnlDiic  nerve 

L  branch  of  the  tpbepo-pBlst^oe  sftpgUaD  duuibuting  cwi^  to  the  mucoui 
ncnbrmne  of  the  Kptum  nkn  in  iti  nnine  to  (/}  the  Interior  palstiiie  fomneii, 
vhere  it  fomis  a  imsU  gsagiifbrai  fwetling  (Cloquet'a  ganglion)  by  iti  unioD 

1  titc  paiate.    A.  Fottenor  palatlDe  nerreq,    i,  i.  Tbe  leptum  nasi. 
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B  papilla  of  grey  matter  (camncnila  mamiUaiis),  embedded  in  the 
Ulterior  lobe,  and  an  externa/  roel,  which  mar  be  traced  ai  a  white 
■treak  along  the  Guure  of  SyMns  into  the  corpiu  atriatum,  where  it 
is  cantinnoua  witb  ume  of  the  iibrei  of  Ihe  anterior  commiaxire. 
The  nervoQi  cord  formed  by  ihe  union  of  these  three  roots  is  soft  in 
teitiue,  priamoid  in  shape,  and  embedded  in  a  sulcus  between  two 
convolntions  on  the  under  surface  of  each  anterior  lobe  of  the  brsin, 
lying  between  the  pia  mater  and  the  arachnoid.  As  it  passes  fbr- 
wardi  it  increases  in  breadth  and  swells  at  its  extremity  into  an 
oblong  mass  of  grey  and  white  substance,  the  ludbus  otfaetoriua,  which 
rests  npon  tiie  cribriform  htmella  of  the  ethmoid  bone.  From  the 
onder  sur&ce  of  the  bulbus  olfaclorius  are  given  off  the  necres  which 
pass  tbrough  the  cribriform  foramina  and  supply  the  mncooa  mem- 
brane of  the  nares  ;  they  are  arranged  mta  two  groups,  an  inner 
group,  reddish  irx  colour  and  soft,  which  spread  out  upon  the  Beptom 
narium,  and  an  outer  group,  whiter  and  more  firm,  which  descend 
through  bany  canals  in  the  outer  wall  of  the  nares,  and  are  distri- 
buted upon  the  superior  and  middle  turbinated  bones. 


*  The  Isthmus  encephsli,  ibcwinff  Ihe  thslsmus  optkus^  conon  qmdri- 
fnminft,  poni  VsFoB],  and  Diedulla  obloontB  u  viewed  from  the  udc.  I.  TTic 
niu  poMfnui  or  puivinsr.  3.  The  rorpm  graiicuJatuni  eitemum,  4.  tlie 
corpus  gtiHculiiiuni  mlernuiB.  5.  The  coinimiicanent  of  the  Dactos  opiieui, 
0.  TlM  pines)  gltuid.    J.  The  nates.    8.  The  lenb  of  one  side.    0.  Tfe  bn- 


MOTORES  OCULORUM.  437 

of  the  thalamus  opticus  and  from  the  nates.  Proceeding  from  this 
origin  it  winds  around  the  cms  cerehri  as  a  flattened  band,  under  the 
name  of  tradus  opiicus^  and  joins  with  its  fellow  in  front  of  the  tuber 
dneremn  to  form  the  optic  commissure  (chiasma).  The  tractus  opticus 
is  united  with  the  eras  cerebri  and  tuber  cinereum,  and  is  covered 
in  by  the  pia  mater  ;  the  commissure  is  also  connected  with  the  tuber 
dnereum,  from  which  it  receives  fibres,  and  the  nerve  beyond  the 
commissure  diverges  from  its  feUow,  becomes  rounded  in  form,  and 
is  enclosed  in  a  sheath  derived  from  the  arachnoid.  In  passing 
through  the  optic  foramen  the  optic  nerve  receives  a  sheath  from  the 
dura  mater,  which  spUts  at  this  point  into  two  layers ;  one,  which 
becomes  the  periosteum  of  the  orbit ;  the  other,  the  one  in  question, 
which  forms  the  sheath  for  the  nerve,  and  is  lost  in  the  sclerotic  coat 
of  the  eyeball.  After  a  short  course  within  the  orbit  the  optic  nerve 
pierces  the  sclerotic  and  choroid  coats  and  expands  into  the  nervous 
membrane  of  the  eyeball,  the  retina.  Near  the  globe,  the  nerve 
is  pierced  by  a  small  artery,  the  arteria  centralis  retinae,  which  runs 
through  the  central  axis  of  the  nerve  and  reaches  the  internal  sur&ce 
of  the  retina,  to  which  it  distributes  branches. 

The  commissure  rests  upon  the  processus  olivaris  of  the  sphenoid 
bone  ;  it  is  bounded  by  the  lamina  cinerea  of  the  corpus  callosum  in 
frt)nt,  by  the  substantia  perforata  on  each  side,  and  by  the  tuber 
dnereum  behind.  Within  the  commissure  the  innermost  fibres  of 
the  optic  nerves  cross  each  other  to  pass  to  opposite  eyes,  while  the 
outer  fibres  continue  their  course  uninterruptedly  to  the  eye  of  the 
corresponding  side.  The  neurilemma  of  the  commissure,  as  well  as 
that  of  the  nerves,  is  formed  by  the  pia  mater. 

Third  pair.  Motores  Oculorum.  —  The  motor  oculi,  a  nerve 
of  moderate  size,  arises  from  the  inner  side  of  the  cms  crebri,  close  to 
the  pons  Varolii,  and  passes  forward  between  the  posterior  cerebral 
and  superior  cerebellar  artery.  It  pierces  the  dura  mater  imme- 
diately in  front  of  the  posterior  clinoid  process ;  descends  obliquely 

duum  anterius  of  the  corpora  quadrigemina.  a.  Their  brachium  posterius.  b. 
The  origin  of  the  fourth  nerve,  which  may  be  seen  descending  over  the  cms 
cerebrL  c.  The  processus  e  cerebello  ad  testem,  or  superior  peduncle  of  the 
cerebellum,  d.  The  band  of  fibres  termed  laqueus,  the  superior  division  of  the 
fasciculus  olivaris  crossing  the  superior  peduncle  of  the  cerebellum  to  enter  the 
corpora  qoadrigemina.  Through  the  small  triangular  space  in  front  of  this 
band,  crossed  oy  the  fourth  nerve,  some  of  the  fibres  of  the  superior  peduncle 
of  the  cerebellum  may  be  seen.  e.  The  superior  portion  of  the  cms  cerebri, 
termed  tegmentum.  /.  Its  inferior  portion,  g.  The  third  nerve,  h.  The 
pons  Varoui.  t.  The  cms  cerebelli,  or  middle  peauncle  of  the  cerebellum,  k. 
"Hie  inferior  peduncle  derived  from  the  corpus  restiforme.  The  mass  lying  in 
the  ang^ular  mterval  upon  these  is  the  superior  peduncle.  /.  The  fifth  nerve 
issuing  from  between  the  transverse  fasciculi  of  tne  pons  Varolii,  m.  The  sixth 
nerve,  n.  The  seventh  nerve;  the  inferior  and  smaller  cord  is  the  facial 
nerve,  the  superior  and  larger  the  auditory,  o.  The  corpus  olivare  crossed  in- 
feriorlyby  the  superficial  arciform  fibres,  p.  The  corpus  pyramidale.  q.  The 
median  posterior  fasciculi  of  the  medulla  oblongata,  r.  Tne  corpus  rest^orme. 
».  The  spmal  cord.    t.  The  fourth  ventricle. 
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along  the  external  wall  of  the  cavernous  sinus  ;  and  divides  into  two 
branches  which  enter  the  orbit  between  the  two  heads  of  the  external 
rectus  muscle.  The  superior  branch  ascends,  and  supplies  the  superior 
rectus  and  levator  palpebrse.  The  infirior  sends  a  branch  benealJi  the 
optic  nerve  to  the  internal  rectus,  another  to  the  inferior  rectus,  and  a 
long  branch  to  the  inferior  oblique  muscle.  From  the  latter  a  short  thick 
branch  is  given  off  to  the  ciliary  ganglion,  forming  its  inferior  root. 

The  fibres  of  origin  of  this  nerve  may  be  tnu^  into  the  grey  sub- 
stance of  the  cms  cerebri,*  into  the  motor  tract, t  and  as  for  as  the 
superior  fibres  of  the  eras  cerebri^  In  the  cavernous  sinus  it  receives 
one  or  two  filaments  from  the  cavernous  plexus,  and  one  firom  the 
ophthalmic  nerve. 

Fourth  pair.  Pathetici  (trochlearis).  —  The  fourth  is  the 
smallest  cerebral  nerve  ;  it  arises  firom  the  valve  of  Vieussens  close  to 
the  testis,  and  winding  around  the  crus  cerebri  to  the  extremity  of  the 
petrous  portion  of  the  temporal  bone,  pierces  the  dura  mater  near  the 
oval  opening  for  the  fifth  nerve,  and  passes  along  the  outer  wall  of  the 
cavernous  sinus  to  the  sphenoidal  fissure.  In  its  course  through  the 
sinus  it  is  situated  at  first  below  the  motor  oculi,  but  afterwards 
ascends  and  becomes  the  highest  of  the  nerves  which  enter  the  orbit 
through  the  sphenoidal  fissure.  Upon  entering  the  orbit  the  nerve 
crosses  the  levator  palpebrse  muscle  near  its  origin,  and  is  distributed 
upon  the  orbital  suifece  of  the  superior  oblique  or  trochlearis  muscle  ; 
hence  its  synonym  trochlearis. 

Branches, — While  in  the  cavernous  sinus  the  fourth  nerve  gives  off 
a  recurrent  branch,  some  filaments  of  communication  to  the  ophthahnic 
nerve,  and  a  branch  to  assist  in  forming  the  lachrymal  nerve  ;  the 
recurrent  branchy  which  consists  of  sympatiietic  filaments  derived  from 
the  carotid  plexus,  passes  backwards  between  the  layers  of  the  tento- 
rium, and  divides  into  two  or  three  filaments,  which  are  distributed  to 
the  lining  membrane  of  the  lateral  sinus.  This  nerve  is  sometimes  a 
branch  of  the  ophthalmic,  and  occasionally  proceeds  directly  from  the 
carotid  plexus. 

Fifth  pair.  Trifacial  (trigeminus). — The  fifth  nerve,  the  great 
sensitive  nerve  of  the  head  and  face,  and  the  largest  cranial  nerve,  is 
analogous  to  the  spinal  nerves  in  its  origin  by  two  roots,  from  the 
anterior  and  posterior  columns  of  the  spinal  cord,  and  in  the  existence 
of  a  ganglion  on  the  posterior  root.  It  arises  §  from  a  tract  of  yel- 
lowish white  matter  situated  in  front  of  the  floor  of  the  fourth  ven- 
tricle and  the  origin  of  the  auditory  nerve,  and  behind  the  eras 
cerebelli.  This  tract  divides  inferiorly  into  two  fiisciculi  which  may 
be  traced  downwards  into  the  spinal  cord,  one  being  continuous  with 

•  Mavo.  t  Solly.  X  Grainger. 

^  I  have  adopted  the  origin  of  this  nerve,  g^ven  by  Dr.  Alcock,  of  Dublin,  as 
the  result  of  his  dissections,  in  the  Cyclopfedia  of  Anatomy  and  Physiology. 
Mr.  Mayo  also  traces  the  anterior  root  of  the  nerve  to  a  similar  origin. 
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the  filH*es  of  the  anterior  column,  the  other  with  the  posterior  colomn. 
Proceeding  from  this  origin  ^e  two  roots  of  the  nerve  pass  forward, 
and  issue  firom  the  brain  npon  the  anterior  part  of  the  cms  cerebelli, 
where  they  are  separated  by  a  slight  interval  The  anterior  is  much 
smaller  than  the  posterior,  and  the  two  together  constitute  the  fifth 
nerve,  iKrhich  in  this  situation  consists  of  seventy  to  a  hundred  fila- 
ments held  together  by  pia  mater.  The  nerve  then  passes  through 
an  oval,  opening  in  the  border  of  the  tentorium,  near  the  extremity 
of  the  petrous  bone,  and  spreads  out  into  a  large  semilunar  ganglion, 
the  Casserian.  If  the  ganglion  be  turned  over,  it  will  be  seen  that 
the  anterior  root  lies  against  its  under  sur£Ewe  without  haying  any 
connection  with  it,  and  may  be  followed  onwards  to  the  ii^erior 
maxillary  nerve.  The  Casserian  ganglion  divides  into  three  branches, 
the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 

The  Ophthalmic  nbrvb  is  a  short  trunk,  being  not  more  than 
three  quarters  of  an  inch  in  length  ;  it  arises  from  the  upper  angle  of 
the  Casserian  ganglion,  beneath  the  dura  mater,  and  passes  forwards 
through  the  outer  wall  of  the  cavernous  sinus,  lying  externally  to  the 
other  nerves ;  it  divides  into  three  branches.  Previously  to  its  divi- 
sion it  receives  several  filaments  from  the  carotid  plexus,  and  gives  off 
a  small  recurrent  nerve,  that  passes  backwards  with  the  recurrent 
branch  of  the  fourth  nerve  between  the  two  layers  of  the  tentorium  to 
the  lining  membrane  of  the  lateral  sinus. 

The  Branches  of  the  ophthalmic  nerve  are,  the — 

Frontal, 

Lachrymal, 

Nasal. 

The  Frontal  nerve  mounts  above  the  levator  palpebrse,  and  runs 
forward,  resting  upon  that  muscle,  to  the  supra-orbital  foramen,  through 
which  it  escapes  upon  the  forehead,  with  the  supra-orbital  artery.  It 
supplies  the  conjunctiva  and  upper  eyelid  and  the  integument  of  the 
cranium  as  far  as  the  vertex. 

The  frontal  nerve  gives  off  but  one  small  branch,  the  supra-trochr 
tear,  which  passes  inwards  above  the  pulley  of  the  superior  oblique 
muscle,  and  ascends  along  the  middle  line  of  the  forehead,  distributing 
filaments  to  the  integument,  to  the  inner  angle  of  the  eye  and  root  of 
the  nose,  and  to  the  conjunctiva. 

The  lAxchrymal  nerve,  the  smallest  of  the  three  branches  of  the 
ophthalmic,  receives  a  filament  horn  the  fourth  nerve  in  the  cavernous 
onus,  and  passes  outwards  along  the  upper  border  of  the  external 
rectus  muscle,  and  in  company  with  the  lachrymal  artery,  to  the 
lachrymal  gland,  where  it  divides  into  two  branches.  The  superior 
branch  passes  along  the  upper  surfitce  of  the  gland  and  through  a 
foramen  in  the  malar  bone,  and  is  distributed  upon  the  temple  and 
cheek,  communicating  with  the  subcutaneus  malae  and  ^ial  nerves. 
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Fig.  145.» 


The  inferior  branch  supplies  the  lower  surfisice  of  the  gland  and  con- 
jonctiva,  and  terminates  in  the  integument  of  the  upper  lid  communi- 
cating with  the  facial  nerve. 

The  Nasal  nerve  (naso-ciliaris)  passes  forwards  between  the  two 


*  A  diagram,  shewing  the  fifth  pair  of  nerves  with  its  branches.  1.  The 
origin  of  the  nerve  b^  two  roots.  2.  The  nerve  escaping  from  the  cms  cere- 
bem.  3.  The  Casserian  ganglion.  4.  Its  ophthalmic  division.  5.  The  frontal 
nerve,  giving  off  the  supra-trochlear  branch,  and  escaping  on  the  forehead 
through  the  supra-orbital  foramen.  6.  The  lachrymal  nerve.  ?•  The  nasal 
nerve,  passing  at  8  through  the  anterior  ethmoidal  foramen,  and  giving  off  the 
infra-trochlear  branch.  Q.  The  communication  of  the  nasal  nerve  with  the 
ciliary  ganglion.  10.  A  small  portion  of  the  third  nerve  with  which  the  gan- 
glion is  seen  communicating ;  the  ganglion  gives  off  the  ciliary  branches  from 
its  anterior  aspect.  11.  The  superior  maxillary  nerve.  12.  Its  orbital  branch. 
13.  The  two  branches  communicating  with  Meckel's  ranglion;  the  three 
branches  given  off  from  the  lower  part  of  the  ganglion  are  ue  posterior  palatine 
nerves.  14,  14.  The  superior  dental  nerves,  posterior,  middle,  and  anterior, 
forming  by  their  communications  the  superior  maxillary  plexus.  15  Hie  infra- 
orbitalbranches  distributed  upon  the  cheek.  16.  The  inferior  maxillanr  nerve. 
17.  Its  anterior  or  muscular  trunk.  18.  The  posterior  trunk ;  the  two  oivisions 
are  separated  by  an  arrow.  19  The  gustatory  nerve.  20.  The  chorda  tym- 
pani  joining  it  at  an  acute  angle.  21 .  The  submaxillary  ganglion.  22.  The 
mferior  dental  n^rve.  23.  Its  mylohyoidean  branch.  24.  The  auricular  nerve, 
dividing  behind  the  articulation  of  the  lower  jaw,  to  reunite  and  form  a  single 
trunk.  25.  Its  branch  of  communication  with  the  facial  nerve.  26.  Its  tem- 
poral branch. 
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heads  of  the  external  rectus  muscle,  crosses  the  optic  nenre  in  com- 
pany  \^th  the  ophthalmic  artery,  and  enters  the  anterior  ethmoidal 
foramen  immediately  above  the  internal  rectus.  It  then  traverses  the 
upper  part  of  the  ethmoid  bone  to  the  cribriform  plate,  and  passes 
downmrds  through  the  slit-like  opening  by  the  side  of  the  crista  galli 
into  the  nose,  where  it  divides  into  two  branches  —  an  internal  branch 
supplying  the  mucous  membrane,  near  the  anterior  openings  of  the 
nares  ;  and  an  external  branch  which  passes  between  the  fibro-carti- 
lagea,  and  is  distributed  to  the  integument  at  the  extremity  of  the 
nose. 

The  Branches  of  the  nasal  nerve  within  the  orbit  are,  the  gangli- 
onic, ciliary,  and  infia-trochlear  ;  in  the  nose  it  gives  off  one  or  two 
filaments  to  the  anterior  ethmoidal  ceUs  and  frontal  sinus.  The 
ffonffltonic  branch  passes  obliquely  forwards  to  the  superior  angle  of 
the  ciliary  ganglion,  forming  its  superior  or  long  root.  The  ciliary 
branches  are  two  or  three  filaments  which  are  given  off  by  the  nasal  as 
it  crosses  the  optic  nerve.  They  pierce  the  posterior  part  of  the 
sclerotic,  and  pass  between  that  tunic  and  the  choroid  to  be  distributed 
to  the  iris.  The  in/ra-trochlear  is  given  off  just  as  the  nerve  is  about 
to  enter  the  anterior  ethmoidal  foramen.  It  passes  along  the  superior 
border  of  the  internal  rectus  to  the  inner  angle  of  the  eye,  where  it 
communicates  with  the  supra-trochlear  nerve,  and  supplies  the  lachry- 
mal sac,  canmcula  lachrymalis,  conjunctiva,  and  inner  angle  of  the 
orbit. 

The  Superior  maxillary  nerve,  larger  than  the  preceding,  pro- 
ceeds firom  the  middle  of  the  Casserian  ganglion ;  it  passes  forwards 
through  the  foramen  rotundum,  crosses  the  spheno-maxillary  fossa,  and 
enters  the  canal  in  the  floor  of  the  orbit,  along  which  it  runs  to  the 
infra-orbital  foramen.  Emerging  on  the  face,  beneath  the  levator  labii 
snperioris  muscle,  it  divides  into  a  number  of  branches,  which  are  dis- 
tributed to  the  lower  eyelid  and  conjunctiva,  and  to  the  muscles  and 
integument  of  the  upper  lip,  nose,  and  cheek,  forming  a  plexus  with 
the  fikcial  nerve. 

The  Branches  of  the  superior  maxillary  nerve  are  divisible  into 
three  groups: — 1.  Those  which  are  given  off  in  the  spheno -maxillary 
fossa.  2.  Those  in  the  infra-orbital  canal ;  and  3.  Those  on  the  face. 
They  may  be  thus  arranged : — 

r  Orbital, 

SpheTUhmaaDiUary  fossa,    <  Two  from  Meckel's  ganglion, 

(^  Posterior  dental. 

r  ^      _i  -^  »  f  S  Middle  dental, 

Infra-oHM,  canai,  ^  ^^^^^  ^^^^^ 

r^    ^T    jy  S  Muscular, 

Onthefa^,  t  Cutaneous. 

The  Orbital  branch  (n.  subcutaneus  malae)  enters  the  orbit  through 
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the  spheno-mazillaiy  fissure,  and  divides  into  two  branches,  temporal 
and  malar ;  the  temporal  branch  ascends  along  the  outer  wall  of  the 
orbit,  and,  after  receiying  a  branch  from  the  lachrymal  nerve,  passes 
through  a  canal  in  the  malar  bone  and  enters  the  temporal  fossa ;  it 
then  pierces  the  temporal  muscle  and  fascia  and  is  distributed  to  the 
integument  of  the  temple  and  side  of  the  forehead,  communicating  with 
the  fecial  and  anterior  auricular  nerve.  In  the  temporal  fossa  it  com- 
municates with  the  deep  temporal  nerves.  The  malar^  or  inferior 
branch,  takes  its  course  along  the  lower  angle  of  the  outer  wall  of  the 
orbit,  and  emerges  upon  the  cheek  through  an  opening  in  the  malar 
bone,  passing  between  the  fibres  of  the  orbicularis  palpebrarum  muscle. 
It  communicates  with  branches  of  the  infra-orbital  and  facial  nerves. 

The  7W  branches  from  Meckel's  ganglion  ascend  from  that  body  to 
join  the  nerve,  as  it  crosses  the  spheno-maxillary  fossa. 

The  Posterior  denial  branches  pass  through  small  foramina,  in  the 
posterior  surface  of  the  superior  maxillary  bone,  and  running  forwards 
in  the  base  of  the  alveolus,  supply  the  posterior  teeth  and  gums. 

The  Middle  and  anterior  dental  branches  descend  to  the  correspond- 
ing teeth  and  gums ;  the  former  beneath  the  lining  membrane  of  the 
antrum,  the  latter  through  distinct  canals  in  the  walls  of  the  bone. 
Previously  to  their  distribution,  the  dental  nerves  form  a  plexus  (supe- 
rior maxillary  plexus)  in  the  outer  wall  of  the  superior  maxillary  bone 
immediately  above  the  alveolus.  From  this  plexus  the  filaments  are 
given  off  which  supply  the  pulps  of  the  teeth,  the  gums,  the  mucous 
membrane  of  the  floor  of  the  nares,  and  the  pEilate.  Some  ganglifoim 
masses  have  been  described  in  connection  with  this  plexus,  one  being 
placed  over  the  canine,  and  another  over  the  second  molar  tooth. 

The  Muscular  and  cmtaneous  branches  are  the  terminating  filaments 
of  the  nerve ;  they  supply  the  muscles,  integument,  and  mucous  mem- 
brane of  the  cheek,  nose,  and  lip,  and  form  an  intricate  plexus  with 
branches  of  the  fecial  nerve. 

The  Inferior  maxillary  nbrvb  proceeds  from  the  inferior  angle 
of  the  Casserian  ganglion ;  it  is  the  largest  of  the  three  divisions  of 
the  fifth  nerve,  and  is  augmented  in  Bi2e  by  the  anterior  or  motor 
root,  which  passes  behind  the  ganglion,  and  unites  with  the  inferior 
maxillary  a^  it  escapes  through  the  foramen  ovale.  Emerging  at  the 
foramen  ovale  the  nerve  divides  into  two  trunks,  external  and  in- 
ternal, which  are  separated  from  each  other  by  the  external  pterygoid 
muscle. 

The  External  trunk,  into  which  may  be  traced  nearly  the  whole  of 
the  motor  root,  immediately  divides  into  five  branches  which  are  dis- 
tributed to  the  muscles  of  the  temporo-maxillary  region ;  they  are — 

The  Masseteric^  which  crosses  the  sigmoid  notch  with  the  masseteric 
artery  to  the  masseter  muscle.  It  sends  a  small  branch  to  the  tem- 
poral muscle,  and  a  filament  to  the  temporo-maxiUary  articulation. 

Temporal;  two  branches  passing  between  the  upper  border  of  the 
external  pterygoid  muscle  and  the  temporal  bone  to  the  temporal 
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muBcIe.  Two  or  three  filaments  firom  these  nerves  pierce  the  temporal 
fiasda,  and  communicate  with  the  lachrymal,  sub-cutaneas  malse,  auri- 
cular and  facial  nerve. 

Buaxd;  a  large  branch  which  pierces  the  fibres  of  the  external 
pterygoid,  to  reach  the  buccinator  muscle.  This  nerve  sends  filar 
meuts  to  the  temporal  and  external  pterygoid  muscle,  to  the  mucous 
membrane  and  integument  of  the  cheek,  and  communicates  with  the 
£acial  nerve. 

Internal  pterygoid;  a  long  and  slender  branch,  which  passes  inwards 
to  the  internal  pterygoid  muscle,  and  gives  filaments  in  its  course  to 
the  tensor  palati  and  tensor  t3rmpani.  This  nerve  is  remarkable 
from  its  connection  with  the  otic  ganglion,  to  which  it  is  closely  at- 
tached. 

The  Internal  trunk  divides  into  three  branches — 

Gustatory, 
Inferior  dental. 
Anterior  auricular. 

4  The  Gustatory  nerve  descends  between  the  two  pterygoid 
muscles  to  the  side  of  the  tongue,  where  it  becomes  flattened,  and 
divides  into  numerous  filaments,  which  are  distributed  to  the  papilke 
and  mucous  membrane. 

Relations. — It  lies  at  first  between  the  external  pterygoid  muscle 
and  the  pharynx,  next  between  the  two  pterygoid  muscles,  then  be- 
tween the  internal  pterygoid  and  ramus  of  the  jaw,  and  between  the 
stylo-glossus  muscle  and  the  submaxillary  gland ;  lastly,  it  runs  along 
the  side  of  the  tongue,  resting  upon  the  hyo-glossus  muscle,  and 
covered  in  by  the  mylo-hyoideus  and  mucous  membrane. 

The  gustatory  nerve,  while  between  the  two  pterygoid  muscles, 
receives  a  branch  from  the  inferior  dental ;  lower  down  it  is  joined  at 
an  acute  angle  by  the  chorda  tympani  which  passes  downwards  in  the 
sheath  of  the  gustatory  to  the  submaxillary  gland,  where  it  unites  with 
the  submaxillary  ganglion.  On  the  hyo-glossus  muscle  some  branches 
of  communication  are  sent  to  the  hypoglossal,  and  in  the  course  of  the 
nerve  several  small  branches  to  the  mucous  membrane  of  the  fauces, 
to  the  tonsils,  submaxillary  gland,  Wharton^s  duct,  and  sublingual 
gland.  s. 

The  Inferior  dental  nerve  passes  downwards  with  the  inferior 
dental  artery,  at  first  between  the  two  pterygoid  muscles,  and  then 
between  the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw, 
to  the  dental  foramen.  It  then  runs  along  the  canal  in  the  inferior 
maxillary  bone,  distributing  branches  (inferior  maxillary  plexus)  to  the 
teeth  and  gums,  and  divides  into  two  terminal  branches,  incisive  and 
mental.  The  incisive  branch  passes  forwards,  to  supply  the  incisive 
teeth:  the  mento/ branch  escapes  through  the  mental  foramen,  to  be 
distributed  to  the  muscles  and  integument  of  the  chin  and  lower  lip, 
and  to  the  mucous  membrane  of  the  latter,  communicating  with  the 
facial  nerve. 
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The  inferior  dental  nerve  gives  off  bat  one  branch,  the  mylo-hyoidean^ 
which  leaves  the  nerve  just  as  it  is  about  to  enter  the  dental  foramen. 
This  branch  pierces  the  insertion  of  the  internal  lateral  ligament,  and 
descends  along  a  groove  in  the  bone  to  the  inferior  surfiu^e  of  the  mylo- 
hyoid muscle,  to  which,  and  to  the  anterior  belly  of  the  digastricos,  it 
is  distributed. 

The  Anterior  auricular  nerve  originates  by  two  roots,  be- 
tween which  the  arteria  meningea  media  takes  its  course,  and  passes 
directly  backwards  behind  the  articulation  of  the  lower  jaw,  against 
which  it  rests.  In  this  situation  it  divides  into  two  branches,  which 
reunite,  and  form  a  kind  of  plexus.  From  the  plexus  two  branches 
are  given  off — ascending  and  descending.  The  ascending  or  temporal 
branch  sends  one  or  two  considerable  branches  of  communication  to  the 
fecial  nerve,  and  then  ascends  in  front  of  the  ear  to  the  temporal  re- 
gion, upon  which  it  is  distributed  in  company  with  the  branches  of  the 
temporal  artery.  In  its  course  it  sends  filaments  to  the  temporo-max- 
illai^  articulation,  to  the  pinna  and  meatus  of  the  ear,  and  to  the  in- 
tegument in  the  temporal  region.  It  communicates  on  the  temple  with 
branches  of  the  faci^,  supra-orbital,  lachrymal,  and  subcutaneus 
make  nerve.  The  detoending  branch  enters  the  parotid  gland,  to  which 
it  sends  numerous  branches ;  it  communicates  with  the  inferior  dental 
and  auricularis  magnus  nerve,  and  supplies  the  external  ear,  the  mear 
tus  auditorius,  and  the  temporo-maxillary  articulation,  and  sends  one 
or  two  filaments  into  the  tympanum. 

Sixth  pair,  abducentes. — The  abducens  nerve,  about  half  the 
size  of  the  motor  oculi,  arises  by  several  filaments  from  the  upper  con- 
stricted part  of  the  corpus  pyramidale  close  to  the  pons  Varolii. 
Proceeding  forwards  from  this  origin  it  lies  parallel  with  the  basilar 
artery,  and,  piercing  the  dura  mater  upon  the  clivus  Blumenbachii  of 
the  sphenoid  bone,  ascends  beneath  that  membrane  to  the  cavernous 
sinus.  It  then  runs  forwards  along  the  inner  wall  of  the  sinus  below 
the  other  nerves,  and,  resting  against  the  internal  carotid  artery, 
passes  between  the  two  heads  of  the  external  rectus,  and  is  distributed 
to  that  muscle.  As  it  enters  the  orbit,  it  lies  upon  the  ophthalmic  vein, 
from  which  it  is  separated  by  a  lamina  of  dura  mater.  In  the  cavern- 
ous sinus  it  is  joined  by  several  filaments  firom  the  carotid  plexus,  by 
one  firom  MeckePs  ganglion,  and  one  from  the  ophthalmic  nerve.  Mr. 
Mayo  traced  the  origin  of  this  nerve  between  the  fasciculi  of  the  cor- 
pora pyramidalia  to  the  posterior  part  of  the  medulla  oblongata ;  and 
Mr.  Grainger  pointed  out  its  connection  with  the  grey  substance  of  the 
spinal  cord. 

Seventh  pair. — The  seventh  pair  consists  of  two  nerves  which  lie 
side  by  side  on  the  posterior  border  of  the  eras  cerebelli.  The  smaller 
and  most  internal  of  these,  and,  at  the  same  time,  the  most  dense  in 
texture,  is  the  facial  nerve  or  portio  dura.  The  external  nerve,  which 
is  soft  and  pulpy,  and  often  grooved  by  contact  with  the  preceding,  is 
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tlie  auditory  nerve  or  portio  mollis  of  the  seventh  pair.  Soemmering 
makes  the  auditory  nerve  the  eighth  pair ;  but,  retaining  the  classifi- 
cation of  Willis,  we  regard  it  as  a  part  of  the  seventh  with  the 

Facial  nerve,  (portio  dura). — The  £Eu:ial  nerve  arises  from  the 
upper  port  of  the  groove  between  the  corpus  olivare  and  corpus  resti- 
forme,  close  to  the  pons  Varolii,  from  which  point  its  fibres  may  be 
traced  deeply  into  the  corpus  restiforme.     The  nerve  then  passes  for- 
'wards,  resting  upon  the  cms  cerebelli,  and  comes  into  relation  with  the 
anditory  nerve,  with  which  it  enters  the  meatus  auditorius  intemus, 
lying  at  first  to  the  inner  side  of,  and  then  upon  that  nerve.     At  the 
1>ottom  of  the  meatus  it  enters  the  canal  expressly  intended  for  it,  the 
aqueductus  Fallopii,  and  directs  its  course  forwards  towards  the  hiatus 
Fallopii,  where  it  forms  a  gangliform  swelling  (intumescentia  gangli- 
formis),  and  receives  the  petrosal  branch  of  the  Vidian  nerve.    It  then 
curves  backwards  towards  the  tympanum,  and  descends  along  the  inner 
wall  of  that  cavity  to  the  stylo-mastoid  foramen.     Emerging  at  the 
stylo-mastoid  foramen  it  passes  forwards  within  the  parotid  gland, 
crossing  the  external  jugular  vein  and  external  carotid  artery,  and  at 
the  ramus  of  the  lower  jaw  divides  into  two  trunks,  temporo^ackU  and 
oervico-fadal.     These  trunks  at  once  split  into  numerous  branches 
which,  after  forming  a  number  of  looped  communications  (pes  anseri- 
nus)  with  each  other  over  the  masseter  muscle,  spread  out  upon  the 
side  of  the  face,  from  the  temple  to  the  neck,  to  be  distributed  to  the 
muscles  of  this  extensive  region.     The  communications  which  the  &cial 
nerve  maintains  in  its  course  are  the  following:  in  the  meatus  audito- 
rius, it  sends  one  or  two  filaments  to  the  auditory  nerve ;   the  intu- 
mescentia gangliformis  receives  the  nervus  petrosus  superficialis  major 
and  minor,  and  sends  a  twig  back  to  the  auditory  nerve ;  behind  the 
tympanum  the  nerve  receives  one  or  two  twigs  from  the  auricular 
branch  of  the  pneumogastric ;  at  its  exit  from  the  stylo-mastoid  fora- 
men it  receives  a  twig  from  the  glosso-pharyngeaJ,  and  in  the  parotid 
gland  one  or  two  large  branches  from  the  anterior  auricular  nerve. 
Besides  these,  the  facial  nerve  has  numerous  peripheral  communica- 
tions, with  the  branches  of  the  fifth  nerve  on  the  face,  and  of  the  cer- 
vical nerves  in  the  parotid  gland  and  neck.     The  numerous  communi- 
cations of  the  fiicial  nerve  obtained  for  it  the  designation  of  n&nms 
s^patheticus  minor. 

The  Branches  of  the  facial  nerve  are — 

Wiihin  the  aqaeductus  S  Tympanic, 

FaUopiL  I  Chorda  tympani. 

J  A  A  41  r  Posterior  auricular, 

:^  "^I^^^  <  Stylc^hyoid, 

OnlJut  fane  \  Temporo-facial, 

Un  m  face,  ^  Cervico-feciaL 


The  T^paaic  btaach  it  a  small  filameat  diBtnbul«d  to  the  stapedius 

The  Chorda  (jmpani  quits  the  facial  jhbI  before  that  nerre  emerges 
&om  the  etylo-niastaid  foramen,  and  aacends  by  s  distinct  canal  to  ^e 
upper  part  of  the  posterior  wall  of  the  tympanum,  where  it  enters 

T  parotid  gluiJ  hu  been  remflred  in  order  to  lee  the 
-M. *__:™  „ — i-iiu-  braocb :  thf  digutric  ujd 

of  the  Social  n«Te,    :,  piiciU 
micitiogwith  (LO)  th:  lUperflcialil  colli  neire.  ind  fbnning  u  pleiui  [llj 
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that  cavity  througli  an  opening  situated  between  the  base  of  the  pyra- 
mid and  the  attachment  of  the  membiana  tympani,  and  becomes  in- 
vested by  mucous  membrane.     It  then  crosses  the  tympanum  between 
the  handle  of  the  malleus  and  long  process  of  the  incus  to  the  anterior 
inferior  angle  of  the  cavity,  and  escapes  through  a  distinct  opening  in 
the  fissura  Glaseri,  and  joins  the  gustatory  nerve  at  an  acute  angle  be- 
tween the  two  pterygoid  muscles.     Enclosed  in  the  sheath  of  the  gus- 
tatory nerve,  it  descends  to  the  submaxillary  gland,  where  it  unites 
with  the  submaxillary  gangUon. 

The  P(aier%or  auricular  nerve  ascends  behind  the  ear,  between  the 
meatus  and  mastoid  process,  and  divides  into  an  anterior  and  a  poste- 
rior branch.     The  anterior  branch  receives  a  filament  of  communication 
from  the  auricular  branch  of  the  pneumogastric  nerve,  and  distributes 
fikunents  to  the  retrahens  and  attollens  aurem  muscles  and  to  the  pinna. 
The  posterior  branch  communicates  with  the  auricularis  magnus  and 
occipitalis  minor,  and  is  distributed  to  the  posterior  belly  of  the  occi- 
pito-frontalis. 
The  Stylo-hyoid  branch  is  distributed  to  the  stylo-hyoid  muscle. 
The  Digastric  branch  supplies  the  posterior  belly  of  the  digastricus 
muscle,  and  communicates  with  the  glosso-pharyngeal  and  pneumogas- 
tnc  nerve. 

The  Temporo-facial  gyves  off  a  number  of  branches  which  are  dis- 
tributed over  the  temple  and  upper  half  of  the  £Eice,  supplying  the 
muscles  of  this  region,  and  communicating  with  the  branches  of  the 
auricular,  the  subcutaneus  malse,  and  the  supra-orbital  nerve.  The 
inferior  branches,  which  accompany  Stenon^s  duct,  and  form  a  plexus 
with  the  terminal  branches  of  the  infra-orbital  nerve. 

The  Cervico-facial  divides  into  a  number  of  branches  that  are  dis- 
tributed to  muscles  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  The  cervical  branches  form  a  plexus  with  the  superficialis 
colli  nerve  over  the  submaxillary  gland,  and  are  distributed  to  the  pla- 
tysma  myoides. 

Auditory  nerve  (portio  mollis). — The  auditory  nerve  takes  its 
origin  in  the  Hnese  transversse  (striae  medullares)  of  the  anterior  wall 
or  floor  of  the  fourth  ventricle,  and  winds  around  the  corpus  restiforme, 
from  which  it  receives  fibres,  to  the  posterior  border  of  the  cms  cere- 
belli.  It  then  passes  forwards  upon  the  crus  cerebelli  in  company 
with  the  facial  nerve,  which  lies  in  a  groove  on  its  superior  suriace, 
and  enters  the  meatus  auditorius  intemus,  and  at  the  bottom  of  the 
meatus  it  divides  into  two  branches,  cochlear  and  vesicular.  The  au- 
ditory nerve  is  soft  and  pulpy  in  texture,  and  receives  in  the  meatus 
auditorius  several  filaments  from  the  fieMsial  nerve. 

Eighth  fair. — The  eighth  pair  consists  of  three  nerves,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory ;  these  are  the  ninth, 
tenth,  and  eleventh  pairs  of  Soenunering. 

Glosso-pharyngeal  nerve. — The  glosso-pharyngeal  nerve  arises 
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by  five  or  six  filaments  from  the  grooTe  between  tbe  corpus  olivare  and 
restiforme,  and  escapes  from  the  skull  at  the  innermost  extremity  of  the 
jugular  foramen  through  a  distinct  opening  in  the  dura  mater,  lying  ajt- 
teriorly  to  the  sheath  of  the  pneumogastric  and  spinal  accessory  nerves, 
and  internally  to  the  jugular  vein.  It  then  passes  forwards  between 
the  jugular  vein  and  internal  carotid  artery,  to  the  stylo-pharyngeus 
muscle,  and  descends  along  the  inferior  border  of  that  muscle  to  the 
hyo-glossus,  beneath  which  it  curves  to  be  distributed  to  the  mucous 
membrane  of  the  base  of  the  tongue  and  fauces,  to  the  mucous  glands 
of  the  mouth,  and  to  the  tonsils.  While  situated  in  the  jugular  fossa, 
the  nerve  presents  two  gangliform  swellings ;  one  superior  (ganglion 
jugulare  ofMiiller)  of  small  size,  and  involving  only  the  posterior  fibres 
of  the  nerve;  the  other  tn/^nor,  nearly  half  an  inch  below  the  prece- 
ding, of  larger  size  and  occupying  the  whole  diameter  of  the  nerve, 
the  ganglion  of  Andersch*  (ganglion  petrosum). 

The  fibres  of  origin  of  this  nerve  may  be  traced  through  the  fasciculi 
of  the  corpus  restiforme  to  the  grey  substance  in  the  floor  of  the  fourth 
ventricle. 

The  Branches  of  the  glosso-pharyngeal  nerve  are — 

Communicating  branches  with  the  Facial, 

Pneumogastric, 
Spinal  accessory. 
Sympathetic. 

Tympanic, 

Muscular, 

Pharyngeal, 

Lingual, 

Tonsillitic. 


The  Branches  of  communication  proceed  from  the  ganglion  and 
from  the  upper  part  of  the  trunk  of  the  nerve,  and  are  common  to  the 
facial,  eighth  pair,  and  sympathetic ;  they  form  a  complicated  plexus 
at  the  base  of  the  skull. 

The  Tympanic  branch  ( Jacobson^s  nerve)  proceeds  from  the  ganglion 
of  Andersch,  or  from  the  trunk  of  the  nerve  immediately  above  the 
ganglion:  it  enters  a  small  bony  canal  in  the  jugular  fossa  (page  34) 
and  divides  into  six  branches,  which  are  distributed  upon  the  inner 
wall  of  the  tympanum,  and  establish  a  plexiform  communication  (t3rm- 
panic  plexus)  with  the  sympathetic  and  fifth  pair  of  nerves.  The 
branches  of  distribution  supply  the  fenestra  rotunda,  fenestra  ovalis, 
and  Eustachian  tube :  those  of  communication  join  the  carotid  plexus, 
the  petrosal  branch  of  the  Vidian  nerve,  and  the  otic  ganglion. 

*  CharltffHbuel  Andench.    "  Tractatus  Anatomico-PhysiologicuB  de  Nerns 
Corporis  Swnani  Aliquibus,  1797." 
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The  Muscular  branch  divides  into  filaments,  which  are  distributed 
to  the  stylo-pharyngeus  and  to  the  posterior  belly  of  the  digastricus 
and  stylo>hyoideas  muscle. 

The  Pharyngeal  branches  are  two  or  three  filaments  which  are 
distributed  to  the  pharynx  and  unite  with  the  pharyngeal  branches 
of  the  pneumogastric  and  sympathetic  nerve  to  form  the  pharyngeal 
plexus. 

The  Lingtud  branches  enter  the  substance  of  the  tongue  beneath  the 
hyo-glossus  and  stylo-glossus  muscle,  and  are  distributed  to  the  mu- 
cous membrane  of  the  side  and  base  of  the  tongue,  and  to  the  epi- 
glottis and  fiiuces. 

The  TonsUUtio  branches  proceed  from  the  glosso-pharyngeal  nerve 
near  its  termination ;  they  form  a  plexus  (circulus  tonsillaris)  around 
the  base  of  the  tonsil,  from  which  numerous  filaments  are  given  oiF 
to  the  mucous  membrane  of  the  fauces  and  soft  palate,  communicating 
with  the  posterior  palatine  branches  of  Meckel's  ganglion. 

Pnbumogastric  nbryb  (vagus). — The  pneumogastric  nerve  arises 
1^  ten  or  fifteen  filaments  firom  the  groove  between  the  corpus  olivare 
and  corpus  restiforme,  immediately  below  the  glosso-pharyngeal,  and 
passes  out  of  the  skull  through  the  inner  extremity  of  the  jugular  fora- 
men in  a  distinct  canal  of  the  dura  mater.  While  situated  in  this 
canal  it  presents  a  small  rounded  ganglion  (ganglion  jugulare)  ;  and 
having  escaped  from  the  skull,  a  gangUform  swelling  (plexus  gangli- 
formis),  nearly  an  inch  in  length,  and  surrounded  by  an  irregular 
plexus  of  white  nerves,  which  communicate  with  each  other,  with  the 
other  divisions  of  the  eighth  pair,  and  with  the  trunk  of  the  pneumo- 
gastric below  the  ganglion.  The  plexus  gangliformis  (ganglion  of  the 
saperior  laryngeal  branch,  of  Sir  Astley  Cooper),  is  situated,  at  first, 
behind  the  internal  carotid  artery,  and  then  between  that  vessel  and 
the  internal  jugular  vein.  The  pneumogastric  nerve  then  descends  the 
neck  within  the  sheath  of  the  carotid  vessels,  lying  behind  and  be- 
tween the  artery  and  vein,  to  the  root  of  the  neck.  Here  the  course 
of  the  nerve  at  opposite  sides  becomes  different. 

On  the  right  side  it  passes  between  the  subclavian  artery  aaad.  vein 
to  the  posterior  mediastinum,  then  behind  the  root  of  the  lung  to  the 
oesophagus,  which  it  accompanies  to  tiie  stomach,  lying  on  its  posterior 
aspect* 

On  the  le/i  it  enters  the  chest  parallel  with  the  left  subclavian  ar- 
tery, crosses  the  arch  of  the  aorta,  and  descends  behind  the  root  of  the 
lung,  and  along  the  anterior  sur&ce  of  the  oesophagus,  to  the  stomach. 

The  fibres  of  origin  of  the  pneumogastric  nerve,  like  those  of  the 
glosso-pharyngeal,  may  be  traced  through  the  fiuciculi  of  the  corpus 
restiforme  into  the  grey  substance  of  the  floor  of  the  fourth  ventricle. 
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The  Branches  of  the  pnenmogfuitric  nerve  are  the  following: — 

Communicating  branches  with  the  Facial, 

Glosso-pharyngeal, 
Spinal  accessory, 
Hypo-glossal, 
Sympathetic. 

Auricular, 

Pharyngeal, 

Superior  laryngeal, 

Cfutliac, 

Inferior  or  recurrent  laryngeal. 

Pulmonary  anterior. 

Pulmonary  posterior, 

CEsophagea], 

Gastric. 

The  Branches  of  communioaHon  form  part  of  the  complicated  plexus 
at  the  base  of  the  skull.  The  branches  to  the  ganglion  of  Andersch 
are  given  off  by  the  superior  ganglion  in  the  jugular  fossa. 

The  Auricular  nerve  is  given  off  from  the  lower  part  of  the  jugu- 
lar ganglion,  or  from  the  trunk  of  the  nerve  immediately  below,  and 
receives  immediately  after  its  origin  a  small  branch  of  communication 
from  the  glosso-pharyngeal.  It  then  passes  outwards  behind  the  jugii« 
lar  vein,  and  on  the  outer  side  of  that  vessel  enters  a  small  canal 
(page  34)  in  the  petrous  portion  of  the  temporal  bone  near  the  stylo- 
mastoid foramen.  Guided  by  this  canal  it  reaches  the  descending  part 
of  the  aqueductus  Fallopii  and  joins  the  facial  nerve.  In  the  aqire- 
ductus  Fallopii  the  auricular  nerve  gives  off  two  small  filaments,  one 
of  which  communicates  with  the  posterior  auricular  branch  of  the  fecial, 
while  the  other  is  distributed  to  the  pinna. 

The  Pharyngeal  nerve  arises  from  the  pneumogastric,  immediately 
above  the  gangliform  plexus,  and  descends  behind  the  intemd  carotid 
artery  to  the  upper  border  of  the  middle  constrictor,  upon  which 
it  forms  the  pharyngeal  plexus  assisted  by  branches  from  the  glosso- 
pharyngeal, superior  laryngeal,  and  sympathetic.  The  pharynge^ 
plexus  is  distributed  to  the  muscles  and  mucous  membrane  of  the 
pharynx. 

The  Superior  laryngeal  nerve  arises  from  the  gangliform  plexus 
of  the  pneumogastric,  of  which  it  appears  to  be  ^most  a  continua- 
tion ;  hence  this  plexus  was  nsmied  by  Sir  Astley  Cooper  the  "'•  gan- 
glion of  the  superior  laryngeal  branch,'**  The  nerve  descends  behind 
the  internal  carotid  artery  to  the  opening  in  the  thyro-hyoidean 
membrane,  through  which  it  passes  with  the  superior  laryngeal  artery^ 
and  is  distributed  to  the  mucous  membrane  of  the  larynx  and  aryte- 
noideus  muscle.  On  the  latter,  and  behind  the  oicoid  cartilage,  it 
communicates  with  the  recurrent  laryngeal  nerve.  Behind  the  internal 
carotid  it  gives  off  the  external  laryngeal  branch,  whiph  sends  a  twig 
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nerve  and  in  its  distribution,  of  its  sensitiYe  function.  Tlie  recurrent, 
or  inferior  laryngeal  nerve,  is  the  proper  motor  nerve  of  the  larynx, 
and  is  distributed  to  its  muscles. 

The  Cardute  branches,  two  or  three  in  number,  arise  from  the  pnen* 
mogastric  in  the  lower  part  of  the  neck,  and  cross  the  lower  part  of  the 
common  carotid,  to  communicate  with  the  cardiac  branches  of  the  sym- 
pathetic, and  with  the  great  cardiac  plexus. 

The  Recurrent  laryngeal^  or  inferior  laryngeal  nerve,  curves  around 
the  subclavian  artery  on  the  right,  and  the  arch  of  the  aorta  on  the 
left  side.  It  ascends  in  the  groove  between  the  trachea  and  oesophar 
gus,  and  piercing  the  lower  fibres  of  the  inferior  constrictor  muscle 
enters  the  larynx  close  to  the  articulation  of  the  inferior  comu  of  the 
thyroid  with  the  cricoid  cartilage.  It  is  distributed  to  all  the  muscles 
of  the  larynx,  with  the  exception  of  the  crico-thyroid,  and  communis 
cates  on  the  arytenoideus  muscle  vrith  the  superior  laryngeal  nerve. 
As  it  curves  around  the  subclavian  artery  and  aorta  it  gives  branched 
to  the  heart  and  root  of  the  lungs ;  and  as  it  ascends  the  neck  it  disr 
tributes  filaments  to  the  oesophagus  and  trachea,  and  communicates 
with  the  external  laryngeal  nerve  and  sympathetic. 

The  Anterior  pulmonary  branches  are  distributed  upon  the  anterior 
aspect  of  the  root  of  the  lungs,  forming,  with  branches  from  the  great 
cardiac  plexus,  the  anterior  pulmonary  plexus. 

The  P(Mterior  pulmonary  branches,  more  numerous  than  the  ante*- 
rior,  are  distributed  upon  the  posterior  aspect  of  the  root  of  the  lungs, 
and  are  joined  by  branches  from  the  great  cardiac  plexus,  forming  the 
posterior  pidmonary  plesnu. 

Upon  the  oesophagus  the  two  nerves  divide  into  numerous  branches 
which  communicate  with  each  other  and  constitute  the  CBaophagecU 
plexus  which  completely  surrounds  the  cylinder  of  the  oesophagus,  and 
accompanies  it  to  the  cardiac  orifice  of  the  stomach. 

The  Ckatric  branches  are  the  terminal  filaments  of  the  two  pneumo* 
gastric  nerves ;  they  are  spread  out  upon  the  anterior  and  posterior 
surfaces  of  the  stomach,  and  are  likewise  distributed  to  the  omentum, 
spleen,  pancreas,  liver,  and  gall-bladder,  and  communicate,  particularly^ 
the  right  nerve,  with  the  solar  plexus. 

Spinal  accessory  nerve. — The  spinal  accessory  nerve  arises  by 
several  filaments  from  the  side  of  the  spinal  cord  as  low  down  as  the 
fourth  or  fifth  cervical  nerve,  and  ascends  behind  the  ligamentum  den- 
ticulatum,  and  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  to  the  foramen  lacerum  posterius.  It  communicates  in  its 
course  with  the  posterior  root  of  the  first  cervical  nerve,  and  entering 
the  foramen  lacerum  becomes  applied  against  the  posterior  aspect  of  the 
ganglion  jugulare  of  the  pneumogastric,  being  contained  in  the  same 
sheath  of  dura  mater.  In  the  jugular  fossa  it  divides  into  two 
branches ;  the  smaller  joins  the  pneumogastric  immediately  below  the 
jugular  ganglion,  and  contributes  to  the  formation  of  the  pharyngeal 
nerve ;  the  larger  or  true  continuation  of  the  nerve  passes  backwards 


*  The  fenatomj  of  the  ^de  of  the  n«k,  &h?wmg  ilie  nerm  of  the  tongue- 
1.  A  fragment  of  the  leTuponl  bone  eoDtBiDm^  the  meituv  auditoriiu  eitemuB, 

gloiiui.  4,  The  ftjLo-phiUTnEctiL  A.  The  toa^c.  6-  The  hyo-^k>uiu  mua- 
tle  (  lU  two  poRiani.  7-  The  penio-h^-glDniu  miude.  g.  The  genio-hioi. 
deiu ;  tfaey  both  ui«e  fncD  the  mner  miwe  of  the  t^mphjEu  of  the  lower  Jaw- 
9.  The  BtemivbfiHd  muKie.  to.  The  Btemo-UiTnud.  LI,  The  thjio-hjaid^ 
upon  which  the  thyro-h^oidean  bnmth  of  the  bypoKioHal  nerve  11  Ken  rami^iD^, 
19.  The  omo-hroLcl  crowns  ^>e  common  cmrotid  ulery  (J3),  and  mtemuju- 
fulu  vein  [14)-    lA,  The  eitcnual  carotid  ^ving  off  itBbnnehei.    IS,  The  in- 

Ijfcjy  gui^ion  [18),  ftnd  comLnuaicaticig  a  Utile  further  on  with  the  hjpogloflHl 
nerve.  JQ,  Tlie  Buhmuilluy,  or  Whnrton'fl  duct,  paaaiDE  forwlrdB  to  the 
■uhlinguBl  gland,    SO,  'nie  glOHO-phmTngeal  oersr,  psHing  in  hcbind  tJie 

atrtf*.  54,  The  pncumogMtric  nerve,  emerging  from  between  the  intemtl 
jugular  v^  bad  common  carotid  %ntry,  and  enteiing  the  chett-  3A,  The 
faoal  nerve,  emerging  fn>m  the  etjlo-mastoid  foraineD,  and  erouing  the  utcr- 
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then  passes  obliquely  across  the  neck,  communicating  with  the  second, 
third,  and  fourth  cervical  nerves,  and  is  distributed  to  the  trapezins. 
The  spinal  accessory  sends  numerous  twigs  to  the  stemo-mastoid  in  its 
passage  through  that  muscle,  and  in  the  trapezius  the  nervous  filaments 
may  be  traced  downwards  to  its  lower  border. 

The  pneumogastric  and  spinal  accessory  nerves  together  (nervus 
vagus  cum  accessorio)  resemble  a  spinal  nerve,  of  which  the  former 
with  its  ganglion  is  the  posterior  and  sensitive  root,  the  latter  the  an- 
terior and  motor  root. 

Ninth  pair.*  Hypoglossal  nervb  (lingual).  The  hypoglos- 
sal nerve  arises  from  the  groove  between  the  corpus  pyramidale  and 
corpus  olivare  by  ten  or  fifteen  filaments,  which  being  collected  into 
two  bundles,  escape  from  the  cranium  through  the  anterior  condyloid 
foramen.  The  nerve  then  passes  forwards  between  the  internal 
carotid  artery  and  internal  jugular  vein,  and  descends  along  the 
anterior  and  inner  side  of  the  vein  to  a  point  parallel  with  the  angle 
of  the  lower  jaw.  It  next  curves  inwards  around  the  occipital  artery, 
with  which  it  forms  a  loop,  and  crossing  the  lower  part  of  the  hyo- 
glossus  muscle  to  the  genio-hyo-glossus,  sends  filaments  onwards  with 
the  anterior  fibres  of  that  muscle  as  far  as  the  tip  of  the  tongue. 
It  is  distributed  to  the  muscles  of  the  tongue,  and  principally  to  the 
genio-hyo-glossus.  While  resting  on  the  hyo-glossus  muscle  it  is 
flattened,  and  beneath  the  mylo-hyoideus  it  communicates  with  the 
gustatory  nerve. 

At  its  origin  the  hypoglossal  nerve  sometimes  communicates  with 
the  posterior  root  of  the  first  cervical  nerve. 

The  Branches  of  the  hypoglossal  nerve  are : — 

Communicating  branches  with  the  Pneumogastric, 

Spinal  accessory, 
First  and  second  cervical  nerves. 
Sympathetic. 

Descendens  noni, 

Thyro-hyoidean  branch. 

Communicating  filaments  with  the  gustatory  nerve. 

The  Commumcaiiom  with  the  pneumogastric  and  spinal  accessory 
take  place  through  the  medium  of  a  plexiform  interlacement  of  branches 
at  the  base  of  the  skuU,  behind  the  internal  jugular  vein.  The  com- 
munications with  the  sympathetic  nerve  are  derived  from  the  superior 
cervical  ganglion. 

The  Descendens  noni  is  a  long  and  slender  twig,  which  quits  the 
h3rpoglossal  just  as  that  nerve  is  about  to  form  its  arch  around  the 
occipital  artery,  and  descends  upon  the  sheath  of  the  carotid  vessels. 
Just  below  the  middle  of  the  neck  it  forms  a  loop  with  a  long  branch 

•  The  twelfth  pair  according  to  the  arrangement  of  Soemmering. 
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(communicans  noni)  from  the  second  and  third  cervical  nerves.  From 
the  convexity  of  this  loop  branches  are  sent  to  the  stemo^hyoideus, 
stemo-thyroideus,  and  'both  bellies  of  the  omo-hyoideus  ;  sometimes 
^80  a  twig  ia  given  off  to  the  cardiac  plexus,  and  occasionally  one  to 
the  phrenic  nerve.  If  the  desceiidens  noni  be  traced  to  its  origin  it 
will  be  found  to  be  formed  by  a  branch  from  the  hypoglossal,  and  one 
from  the  first  and  second  cervical  nerves  ;  occasionally  it  receives  also 
a  lllament  from  the  pneumogastric. 

The  IThyro-kyoidean  nerve  is  a  small  branch,  distributed  to  the 
thjrro-hyoideus  muscle.  It  is  given  off  from  the  trunk  of  the  hypo- 
glossal near  the  posterior  border  of  the  hyoglossus  muscle,  and 
descends  obliquely  over  the  great  comu  of  the  os  hyoides. 

The  Communicating  JUaments,  with  the  gustatory  nerve,  are  several 
small  twigs,  which  ascend  upon  the  hyoglossus  muscle  near  its  ante- 
rior Jiwrder,  and  form  a  kind  of  plexus  with  filaments  sent  down  by 
the  gustatory  nerve. 


SPINAL  NERVES. 

There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two 
roots,  an  anterior  or  motor  root,  and  a  posterior  or  sensitive  root. 

The  anterior  roots  proceed  from  a  narrow  white  line,  anterior  lateral 
sulcus,  on  the  antero-lateral  colunm  of  the  spinal  cord,  and  gradually 
approach  towards  the  funterior  longitudinal  fissure  as  they  descend. 

The  posterior  roots,  more  regular  than  the  anterior,  proceed  from  the 
posterior  lateral  sulcus,  a  narrow  grey  stria,  formed  by  the  internal 
grey  substance  of  the  cord.  They  are  larger,  and  the  filaments  of 
origin  more  numerous  than  those  of  the  anterior  roots.  In  the  inter- 
vertebral foramina  there  is  a  ganglion  on  each  of  the  posterior  roots. 
The  first  cervical  nerve  forms  an  exception  to  these  characters  ;  its 
posterior  root  is  smaller  than  the  anterior  ;  it  often  joins  in  whole  or 
in  part  with  the  spinal  accessory  nerve  and  sometimes  with  the  hypo- 
glossal: there  is  frequently  no  ganglion  upon  it,  and  when  the 
ganglion  exists  it  is  often  situated  within  the  dura  mater,  the  latter 
being  the  usual  position  of  the  ganglia  of  the  last  two  pairs  of  spinal 
nerves. 

After  the  formation  of  a  ganglion,  the  two  roots  unite  and  constitute 
a  spinal  nerve,  which  escapes  through  the  intervertebral  foramen 
and  divides  into  an  anterior  branch  for  the  supply  of  the  front  aspect 
of  the  body,  and  a  posterior  branch  for  the  posterior  aspect.  In  the 
first  cervical  and  two  last  sacral  nerves  this  division  takes  place 
within  the  dura  mater  and  in  the  upper  four  sacral  nerves  externally 
to  that  cavity,  but  within  the  sacral  canal.  The  anterior  branches, 
with  the  exception  of  the  first  two  cervical  nerves,  are  larger  than  the 
posterior  ;  an  arrangement  which  is  proportioned  to  the  larger  extent 
of  surfiu^  they  are  required  to  supply. 
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The  Spinal  nerves  are  divided  into — 

Cervical  ....       8  pairs 

Dorsal  ....         12 
Lumbar  .         .       •.         .5 

Sacral  ....  6 

The  cervical  nerves  pass  off  transversely  from  the  spinal  cord  ;  the 
dorsal  are  oblique  in  their  direction  ;  and  the  lumbar  and  sacral  verti- 
cal ;  the  latter  form  the  laige  assemblage  of  nerves  at  the  termination 
of  the  cord  called  oauda  eqtdna. 


CERVICAL   NERVES* 

The  cervical  nerves  increase  in  size  from  above  downwards ;  the 
first  (sub-occipital)  passes  out  of  the  spinal  canal  between  the  occipital 
bone  and  the  atlas  ;  and  the  last,  between  the  last  cervical  and  first 
dorsal  vertebra.  Each  nerve,  at  its  escape  from  the  Intervertebral 
foramen,  divides  into  an  anterior  and  a  posterior  branch.  The  anterior 
branches  of  the  four  upper  cervical  nerves  form  the  cervical  plexus ;  the 
posterior  branches,  the  posterior  cervical  plexus.  The  anterior  branches 
of  the  four  inferior  cervical  together  with  the  first  dorsal  form  the 
brachial  plexus. 

Anterior  cervical  nerves.  —  The  anterior  branch  of  the^Srsi 
cervical  nerve  escapes  from  the  vertebral  canal  through  the  groove  upon 
the  posterior  arch  of  the  atlas  which  supports  the  vertebral  artery,  be- 
neath which  it  lies.  It  then  des^nds  in  fix>nt  of  the  transverse  pro- 
cess of  the  atlas,  sends  several  tw%s  to  the  rectus  lateralis  and  recti 
antici,  and  forms  an  anastomotic  loop  by  conuuunicating  with  an 
ascending  branch  of  the  second  nerve. 

The  anterior  branch  of  the  second  cervical  nerve  at  its  exit  finom 
the  intervertebral  foramen  between  the  atlas  and  the  axis,  gives  twigs 
to  the  rectus  anticus  major,  scalenus  posticus  and  levator  •  anguli 
scapulae  muscles  and  divides  into  three  branches,  viz.  an  ascending 
branch,  which  completes  the  arch  of  communication  with  the  first 
nerve ;  and  two  descending  branches,  which  communicate  with  the 
third  nerve. 

The  anterior  branch  of  the  Ihird  cervical  nerve^  double  the  size  of 
the  preceding,  divides  at  its  exit  from  the  intervertebral  foramen  into 
numerous  branches,  some  of  which  are  distributed  to  the  rectus  major, 
longus  colli,  and  scalenus  posticus  muscles,  while  others  communicate 
and  form  loops  and  anastomoses  with  the  second  and  fourth  nerve. 

The  anterior  branch  of  the  fourth  cervical  nerve,  of  the  same  size 
with  the  preceding,  sends  twigs  to  the  rectus  major,  longus  coUi, 
and  levator  anguli  scapulae,  communicates  by  anastomosis  with  the 
third,  and  sends  a  small  branch  downwards  to  the  fifth  nerve.  Its 
principal  branches  pass  downwardsn  and  outwards  across  the  posterior 
triangle  of  the  neck,  towards  the  clavicle  and  acromion* 
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The  anterior  branches  of  thefiftk,  sixih^  seventhy  and  eighth  cervical 
nerves  will  be  deacribed  with  the  brachial  plexus,  of  which  they  form 
apart. 

CBRVICAL   PLEXUS. 

The  cervical  plexus  is  constituted  by  the  loops  of  communication, 
and  by  the  anastomoses  which  take  place  between  the  anterior 
branches  of  the  four  first  cervical  nerves.  The  plexus  rests  upon  the 
levator  anguli  scapulae,  posterior  scalenus,  and  splenius  muscle,  and  is 
covered  in  by  the  stemo-mastoid  and  platysma. 

The  Brandies  of  the  cervical  plexus  may  be  arranged  into  three 
groups,  superficial  ascending,  superficial  descending  ;  and  deep — 

/i  Superficialis  colli. 
Ascending^    <  Auricularis  magnus, 
J. .  (  Occipitalis  minor. 

\  T\        J'        S  Acromiales, 
\^De«=e^mg,   |  clavicular^. 

{Communicating  branches, 
Muscuhir, 
Communicans  noni. 
Phrenic* 

The  Superficialis  colli  is  formed  by  communicating  branches  from 
the  second  and  third  cervical  nerves  ;  it  curves  around  the  posterior 
border  of  the  stemo-mastoid  and  crosses  obliquely  behind  the  external 
jugular  vein  to  the  anterior  border  of  that  muscle,  where  it  divides 
into  an  ascending  and  a  descending  branch  ;  the  descending  branch  ia 
distributed  to  the  integument  on  the  side  and  front  of  the  neck,  as 
low  down  as  the  clavicle  ;  the  ascending  branch  passes  upwards  to  the 
snbmaxiUary  region,  and  divides  into  four  or  five  filaments,  some  of 
which  pierce  the  platysma  myoides  and  supply  the  integument  as 
high  up  as  the  chin  and  the  lower  part  of  the  fiice,  while  others  form  ■ 
a  plexus  with  the  descending  branches  of  the  fiu^ial  nerve  beneath  the 
platysma.  One  or  two  fihunents  from  this  nerve  accompany  the 
external  jugular  vein. 

The  Auricularis  magnus,  the  largest  of  the  three  ascending  branches 
of  the  cervical  plexus,  also  proceeds  firom  the  second  and  third  cervical 
nerve  ;  it  curves  around  the  posterior  border  of  the  stemo-mastoid 
and  ascends  upon  that  muscle,  lying  parallel  with  the  external  jugular 
vein,  to  the  parotid  gland,  where  it  divides  into  an  anterior  and  a  poste- 
rior branch.  The  anterior  branch  is  distributed  to  the  integument 
over  the  parotid  gland,  to  the  gland  itself,  communicating  with  the  fiicial 
nerve,  and  to  the  external  ear.  The  posterior  branch  pierces  the  parotid 
gland  and  crosses  the  mastoid  process,  where  it  divides  into  branches 
which  supply  the  posterior  part  of  the  pinna  and  the  integument 
of  the  side  of  the  head,  and  communicate  with  the  posterior  aiuicular 
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branch  of  the  faciBl  and  with  the  occipitalis  minor.  PreTionsIy  to  its 
diyision  the  auricularis  magnos  nerve  tends  off  several  feu^ial  branches 
which  are  distributed  to  the  cheek. 

The  Oocipitcdia  minor  arises  from  the  second  cervical  nerve ;  it  curves 
around  the  posterior  border  of  the  stemo-mastoid  above  the  preceding 
and  ascends  upon  that  muscle,  parallel  with  its  posterior  border,  to  the 
lateral  and  posterior  side  of  the  head.  It  is  distributed  to  the  integu-* 
ment  and  to  the  muscles  of  this  region,  namely,  to  the  occipito-frontar 
lis,  attollens  and  attrahens  aurem,  and  communicates  with  the  occipi- 
talis major,  auricularis  magnus  and  posterior  auricular  branch  of  tiie 
£u:ial. 

The  Acromiales  and  Clavictdares  are  two  or  three  large  nerves  which 
proceed  from  the  fourth  cervical  nerve  and  divide  into  numeroiia 
branches  which  pass  downwards  over  the  clavicle,  and  are  distributed 
to  the  integument  of  the  upper  and  anterior  part  of  the  chest  from  the 
sternum  to  the  shoulder. 

The  OommuniccUing  branches  are  filaments  which  arise  from  the  loop 
between  the  first  and  second  cervical  nerve,  and  pass  inwards  to  con^- 
municate  with  the  sympathetic,  the  pneamogastric,  and  the  hypoglossal 
nerve.  The  three  first  cervical  nerves  send  branches  to  the  first 
cervical  ganglion ;  the  fourth  sends  a  branch  to  the  trunk  of  the  sym- 
pathetic, or  to  the  middle  cervical  ganglion.  From  the  second  cervical 
nerve  a  large  branch  is  given  off  which  goes  to  join  the  spinal  acces- 
sory nerve. 

The  Muscular  branches  proceed  from  the  third  and  fourth  cervical 
nerves ;  they  are  distributed  to  the  trapezius,  levator  anguli  scapulae, 
and  rhomboidei  muscles. 

The  Communicans  noni  is  a  long  slender  branch  formed  by  filaments 
from  the  first,  second,  and  third  cervical  nerves :  it  descends  upon  the 
outer  side  of  the  internal  jugular  vein,  and  forms  a  loop  with  the  de- 
scendens  noni  over  the  sheath  of  the  carotid  vessels. 

The  Phrenic  nerve  (internal  respiratory  of  Bell)  is  formed  by  fila- 
ments from  the  third,  fourth,  and  fifth  cervical  nerves,  receiving  also  a 
branch  from  the  sympathetic.  It  descends  to  the  root  of  the  neck, 
resting  upon  the  scalenus  anticus  muscle,  then  crosses  the  first  portion 
of  the  subclavian  artery,  and  enters  the  chest  between  it  and  the 
subclavian  vein.  Within  the  chest  it  passes  through  the  middle 
mediastinum,  between  the  pleura  and  pericardium,  and  in  front  of  the 
root  of  the  lung  to  the  diaphragm  to  which  it  is  distributed,  some  of 
its  filaments  reaching  the  abdomen  through  the  openings  for  the  oeso- 
phagus and  vena  cava,  and  communicating  with  the  phrenic  and  solar 
plexus,  and  on  the  right  side  with  the  hepatic  plexus.  The  left 
phrenic  nerve  is  rather  longer  than  the  right,  from  the  inclination  of 
the  heart  to  the  left  side. 

Posterior  cervical  nerves. — The  posterior  division  of  the  yZrs< 
oeroical  nerve  (sub -occipital),  larger  than  the  anterior,  escapes  from 
the  vertebral  canal  through  the  opening  for  the  vertebral  artery,  lying 
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poBteriorly  to  that  vessel,  and  emerges  into  the  triangular  space  formed 
hy  the  rectus  posticus  major,  obliquus  superior,  and  obliquus  inferior. 
It  is  distributed  to  the  recti  and  obliqui  muscles,  and  sends  one  or  two 
filaments  downwards  to  communicate  with  the  second  cervical  nerve. 
The  posterior  branch  of  the  second  oervioal  nerve  is  three  or  four  times 
greater  th^n  the  anterior  branch,  and  is  larger  than  the  other  posterior 
cervical  nerves.  The  posterior  branch  of  the  third  cervioal  nerve  is 
smaller  than  the  preceding,  but  larger  than  the  fourth  ;  and  the  other 
posterior  cervical  nerves  go  on  progressively  decreasing  to  the  seventh. 
The  posterior  branches  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth 
nerves  pass,  inwards  between  the  muscles  of  the  back  in  the  cervical 
and  upper  part  of  the  dorsal  region,  and  reaching  the  surfisice  near  the 
middle  line,  are  reflected  outwards,  to  be  distributed  to  the  integu- 
ment. The  fourth  and  fifth  are  nearly  transverse  in  their  course,  and 
lie  between  the  semispinalis  colli  and  complexus.  The  sixth,  seventh, 
and  eighth  are  directed  nearly  vertically  downwards  ;  they  pierce  the 
aponeurosis  of  origin  of  the  splenius  and  trapezius. 

PosTBRiOR  CERVICAL  PLEXUS. — This  plexus  is  constituted  by  the 
SDCoeflsion  of  anastomosing  loops  and  communications  which  pass  be" 
tween  the  posterior  branches  of  the  first,  second,  and  third  cervical 
nerves.  It  is  situated  between  the  complexus  and  semispilualis  colli  y 
and  its  branches  are  the — 

Musculo-cutaneous, 
Occipitalis  major. 

The  Mu8Culo-cutaneous  branches  pass  inwards  between  the  com- 
plexus and  semispinalis  coUi  to  the  ligamentnm  nuchse,  distributing^ 
muscular  filaments  in  their  course.  They  then  pierce  the  aponeurosis 
of  the  trapezius  and  become  subcutaneous,  sending  branches  outwards 
to  supply  the  integument  of  the  posterior  aspect  of  the  neck,  and  up- 
wards to  the  posterior  region  of  the  scalp. 

The  Occipitalis  major  is  the  direct  continuation  of  the  second  cer- 
vical nerve  ;  it  ascends  obliquely  inwards,  between  the  obliquus  in- 
ferior and  complexus,  pierces  the  complexus  and  trapezius  after  pass- 
ing for  a  short  distance  between  them,  and  ascends  upon  the  posterior 
aspect  of  the  head  between  the  integument  and  occipito-frontalis,  in 
company  with  the  occipital  artery.  The  occipitalis  major  sends 
numerous  branches  to  the  muscles  of  the  neck,  and  is  distributed  to 
the  integument  of  the  scalp,  as  far  forwards  as  the  middle  of  the 
vertex  of  the  head.  Its  branches  communicate  with  those  of  the 
occipitalis  minor. 

BRACHIAL    PLEXUS. 

The  Brou^wd  or  cueiUary  pleanis  of  nerves  is  formed  by  communica- 
tions between  the  anterior  branches  of  the  four  last  cervical  and  first 
dorsal  nerve.    These  nerves  are  all  similar  in  size,  and  their  mode  of 
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disposition  in  the  formation  of  the  plexus  is  the  following :  the  fifth 
and  sixth  nerves  unite  to  form  a  common  trunk,  which  soon  divides 
into  two  branches ;  the  last  cervical  and  first  dorsal  also  unite  imme- 
diately apon  their  exit  from  the  intervertebral  foramina,  and  the 
common  trunk  resulting  from  their  union  after  a  short  course  also 
divides  into  two  branches  ;  the  seventh  nerve  passes  outwards  be* 
tween  the  common  trunks  of  the  two  preceding,  and  opposite  the 
clavicle  divides  into  a  superior  branch  which  unites  with  the  inferior 
division  of  the  superior  trunk,  and  an  inferior  branch  which  conunn- 
nicates  with  the  superior  division  of  the  inferior  trunk :  firom  these 
divisions  and  communications  the  brachial  plexus  results.  The  biar 
chial  plexus  communicates  with  the  cervical  plexus  by  means  of  a 
branch  sent  down  fix>m  the  fourth  to  the  fifth  nerve,  and  by  the  infe- 
rior branch  of  origin  of  the  phrenic  nerve,  and  also  sends  filaments  of 
communication  to  the  sympathetic  The  plexus  is  broad  in  the  neck, 
narrows  as  it  descends  into  the  axilla,  and  again  enlarges  at  its  lower 
part  where  it  divides  into  its  six  terminal  branches. 

JRelaiions. — The  brachial  plexus  is  in  relation  in  the  neck  with  the 
two  scaleni  muscles,  between  which  its  nerves  issue  ;  lower  down  it  is 
placed  between  the  clavicle  and  subclavius  muscle  above,  and  the  first 
rib  and  first  serration  of  the  serratus  magnus  muscle  below.  In  the 
axilla,  it  is  situated  at  first  to  the  outer  side  and  then  behind  the 
axillary  artery,  resting  by  its  outer  border  against  the  tendon  of  the 
subscapularis  muscle.  At  this  point  it  completely  surrounds  the  artery 
by  means  of  the  two  cords  which  are  sent  off  to  form  the  median 
nerve. 

Its  Branches  may  be  arranged  into  two  groups,  humeral  and  de> 
scending, — 

Humeral  Branches^  Detoending  Branches. 

Superior  muscular.  External  cutaneous. 

Short  thoracic.  Internal  cutaneous. 

Long  thoracic.  Lesser  internal  cutaneous, 

Suprarscapular,  Median, 

Subscapular,  Ulnar, 

Inferior  muscular.  Musculo-spiral, 

Circumflex. 

The  superior  Muandar  nerv^  are  several  large  branches  which  are 
given  off  by  the  fifth  cervical  nerve  above  the  clavicle ;  they  are, 
a  subclavian  branch  to  the  subclavius  muscle,  which  usually  sends  a 
communicating  filament  to  the  phrenic  nerve;  a  Mmboid  branch  to 
the  rhomboidei  muscles  ;  and  fi^quently  an  angular  branch  to  the 
levator  anguli  scapulae. 

The  Short  thoracic  nerves  (anterior)  are  two  in  number  ;  they  arise 
from  the  brachial  plexus  at  a  point  parallel  with  the  clavicle,  and  are 
divisible  into  an  anterior  and  a  posterior  branch.  The  anterior  branch 
passes  forwards  between  the  subclavius  muscle  and  the  subclavian 
vein,  and  is  distributed  to  the  pectoralis  major  muscle,  entering  it  by 
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its  costal  snrBEice.  In  its  course  it  sends  one  or  two  twigs  to  the 
deltoid  muscle  and  gives  off  a  branch  which  forms  a  loop  of  com- 
munication with  the  posterior  branch.  The  posterior  branch  passes 
forward  beneath  the  axillary  artery  and  unites  with  the  communicating 
branch  of  the  preceding  to  form  a  loop,  from  which  numerous  branches 
are  given  off  to  the  pectoralis  major  and  pectoralis  minor. 

The  Long  thoracic  nerve  (posterior  thoracic,  external  respiratory  of 
Bell)  is  a  long  and  remarkable  branch  arising  from  the  fourth  and 
fifth  ceryical  nerves,  immediately  after  their  escape  from  the  inters 
vertebral  foramina.  It  passes  down  behind  the  plexus  and  axillary 
vessels,  resting  on  the  scalenus  posticus  muscle  ;  it  then  descends 
along  the  side  of  the  chest  upon  the  serratus  magnus  muscle  to  its 
lowest  serration.  .  It  sends  numerous  filaments  to  this  muscle  in  its 
course. 

The  Sttprorsoapular  nerve  arises  above  the  clavicle  from  the  fifth 
cervical  nerve  and  descends  obliquely  outwards  to  the  supra-scapular 
notch ;  it  then  passes  through  the  notch,  crosses  the  supra-spinous 
fossa  beneath  the  supra-spinatus  muscle,  and  passing  in  front  of  the 
concave  margin  of  the  spine  of  the  scapula  enters  the  infia-spinous 
fossa.  It  is  distributed  to  the  supra-spinatus  and  infira-spinatus  muscle. 

The  Subscapular  nerves  are  two  in  number ;  of  which  one  arises 
from  the  brachial  plexus  above  the  clavicle,  the  others  from  the  poste- 
rior aspect  of  the  plexus  within  the  axilla.  They  are  distributed  to 
the  subscapularis  muscle. 

The  I^erior  muscular  nerves  are  two  or  three  branches  which  pro- 
ceed firom  the  lower  and  back  part  of  the  brachial  plexus,  and  are 
distributed  to  the  latissimus  dorsi  and  teres  major.  The  former  of 
these  is  the  longer,  and  follows  the  course  of  the  subscapular  artery. 

The  terminal  branches  of  the  plexus  are  arranged  in  the  following 
order:  the  external  cutaneous,  and  one  head  of  the  median  to  the 
outer  side  of  the  artery  ;  the  other  head  of  the  median,  internal  cuta- 
neous, lesser  internal  cutaneous,  and  ulnar,  upon  its  inner  side  ;  and 
the  circumflex  and  musculo-spiral  behind. 

The  External  cutaneous  nerve  (musculo-cutaneous,  perforans 
Casserii)  arises  from  the  brachial  plexus  in  common  with  the  external 
head  of  the  median ;  it  pierces  the  coraco-brachialis  muscle  and  passes 
between  the  biceps  and  brachialis  anticus,  to  the  outer  side  of  the 
bend  of  the  elbow,  where  it  perforates  the  foscia,  and  divides  into  an 
external  and  inteni4  branch.  The  branches  pass  behind  the  median 
cephalic  vein,  the^^ema^,  the  larger  of  the  two,  taking  the  course  of 
the  radial  vein  and  communicating  with  the  branches  of  the  radial 
nerve  on  the  back  of  the  hand ;  the  internal  and  smaller  following  the 
direction  of  the  supinator  longus,  communicating  with  the  internal 
cutaneous,  and  at  the  lower  third  of  the  fore-arm  sending  off  a  twig, 
which  accompanies  the  radial  artery  to  the  wrist,  and  distributes 
filaments  to  the  synovial  membranes  of  the  joint. 

The  external  cutaneous  nerve  supplies  the  coraco-brachialis,  biceps 


KIHVE  ia  one  of  the  iutemal  and 
Bmalier  of  the  branchea  of  the  ax- 
ilkry  pleins ;  it  srisei  from  tlie 
pkius  in  common  with  the  nlnar 
and  internal  head  of  the  median, 
and  paeKB  down  the  inner  lide  of 
the  aim  in  compan;  with  the  ba- 
Hlic  vein,  giring  off  seTecal  cnta- 
neciVB  filaments  in  ita  coarse.  At 
about  the  middle  of  the  upper 
ana  it  pieites  the  deep  fiucia  b; 
the  tide  of  the  baiilii:  Tein  and 
diTidei  into  two  branohee,  ante- 
rior and  poalerior.  The  anterior 
branch,  the  larger  of  the  two,  di- 
vides into  seiwal  branches  which 
pass  in  front  of,  and  Bometimes 
behind,  the  medisn  basilic  lein  at 
the  bend  of  the  elbow,  and  de- 
scend in  the  eoune  of  the  palmaris 
longus  muscle  to  the  wrist,  distri- 
buting filaments  to  the  internment 
in  their  course  and  cocomunicating 
with  the  anterior  branch  of  the 
ertemal  cataneons  on  the  outer 
aide,  and  its  own  posterior  branch 
on  the  inner  side  of  the  fore-aim. 
ThepoiMrior  branch  sends  off  se- 
Teral  twigs  to  the  integuioeni  over 
the  inner  condyle  and  olecranon, 
and  then  descends  the  fore-arm  in 
the  course  of  the  ulnar  vein  as  &r 
as  the  wrist,  supplying  the  integu- 
ment on  the  inner  side  of  the  tore- 
aim  and  communicating  with  the 
aDterior  branch  of  the  same  nerve 
in  front,  and  the  dorsal  branch  of 
the  ulnar  nerve  on  the  wrist. 

vilb  its  bmncbei  sad  their  distribution, 
rt  Ihcndc  nerves,    3.  The  loDK 


•nie^ni. 


;  which  it  pl«ce>  lie  coraco-brncbialis  tousde.    9.  Thi 
liui  nerve  t^  two  betdi,    11.  The  bend  of  the  elbow  w] 


MEDIAN   NBRVE. — BRANCHES.  463 

The  LbssEr  internal  cutaneous  nerve  or  nerve  of  Wrisberg^ 
the  smallest  of  the  branches  of  the  brachial  plexus,  is  very  iiregular 
in  point  of  origin.  It  is  a  long  and  slender  nerve,  and  usually  arises 
from  the  common  trunk  of  the  last  cervical  and  first  dorsal  nerve. 
Passing  downwards  into  the  axillary  space  it  communicates  with  the 
external  branch  of  the  first  intercosto-humeral  nerve,  and  descends  on 
the  inner  side  of  the  internal  cutaneous  nerve,  to  the  middle  of  the 
posterior  aspect  of  the  upper  arm,  where  it  pierces  the  fascia  and  is  dis- 
tributed to  the  integument  of  the  elbow,  communicating  with  filaments 
of  the  posterior  branch  of  the  internal  cutaneous  and  with  the  spiral 
cutaneous.  In  its  course  it  gives  off  two  or  three  cutaneous  filaments 
to  the  integument  of  the  inner  and  anterior  aspect  of  the  upper  arm. 

The  Median  nerve  has  received  its  name  from  taking  a  course 
along  the  middle  of  the  fore-arm  to  the  pakn  of  the  hand ;  it  is,  there- 
fore, intermediate  in  position  between  the  radial  and  ulnar  nerves.  It 
commences  by  two  heads,  which  embrace  the  axillary  artery ;  lies  at 
first  to  the  outer  side  of  the  brachial  artery,  which  it  crosses  at  its  mid- 
dle ;  and  descends  on  its  inner  side  to  the  bend  of  the  elbow.  It  then 
passes  between  the  two  heads  of  the  pronator  radii  teres  and  flexor 
sublimis  digitorum  muscles,  and  runs  down  the  fore-arm,  between  the 
flexor  sublimis  and  profundus,  and  beneath  the  annular  ligament,  into 
the  palm  of  the  hand. 

The  Branches  of  the  median  nerve  are, — 

Muscular,  Superficial  pahnar. 

Anterior  interosseous.  Digital. 

The  Mvecidar  branches  are  given  off  by  the  nerve  at  the  bend 
of  the  elbow ;  they  are  distributed  to  all  the  muscles  on  the  anterior 
aspect  of  the  fore-arm,  with  the  exception  of  the  flexor  carpi  ulnaris, 
and  to  the  periosteum.  The  branch  to  the  pronator  radii  teres  sends 
off  reflected  branches  to  the  elbow-joint. 

The  Anterior  interosseous  is  a  large  branch  accompanying  the  an- 
terior interosseous  artery,  and  supplying  the  deep  layer  of  muscles  in 
the  fore-arm.  It  passes  beneath  the  pronator  quadratus  muscle,  and 
pierces  the  interosseous  membrane  near  the  wrist.     On  reaching  the 

E asses  between  the  two  heads  of  the  pronator  radii  teres,  and  of  the  flexor  sub- 
mis  digitorum.  12.  Its  muscular  branches.  13.  Its  anterior  interosseous 
branch.  14.  The  point  at  which  the  nervepasses  beneath  the  annular  ligament 
and  divides  into  six  terminal  branches.  Tne  branch  which  crosses  the  annular 
ligament  is  the  supei^cial  pidmar.  15.  The  ulnar  nerve  ^ving  off  several 
muscular  branches  to  the  triceps.  16  The  point  at  which  it  passes  between 
the  two  heads  of  the  flexor  carpi  ulnaris.  17.  Its  dorsal  branch.  18.  The  ter- 
mination of  the  nerve,  dividing  into  a  superficial  and  deep  palmar  branch.  19. 
Tlie  musculo-spiral  nerve.  20.  Muscular  branches.  21.  Spiral  cutaneous 
nerve.  22.  The  posterior  interosseous  nerve  piercing  the  supinator  brevis 
muscle.  23.  The  railial  nerve  The  two  last  nerves  are  the  terminal  branches 
of  the  musculo-spiral.  24.  The  point  at  whidi  tiie  radial  nerve  pierces  the 
deep  fascia.    25.  The  circumflex  nerve. 
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posterior  aspect  of  the  wrist  it  joins  a  large  and  remarkable  ganglion, 
which  gives  off  a  number  of  branches  for  the  supply  of  the  joint. 

The  Superficial  palmar  branch  arises  from  the  median  nerve  at 
about  the  lower  fourth  of  the  fore-arm :  it  crosses  the  annular  ligament, 
and  is  distributed  to  the  integument  over  the  ball  of  the  thumb  and  in 
the  palm  of  the  hand. 

The  median  nerve  at  its  termination  in  the  palm  of  the  hand  is 
spread  out  and  flattened,  and  divides  into  six  branches,  one  muscular 
and  five  digital.  The  mtucular  branch  is  distributed  to  the  muscles  of 
the  ball  of  the  thumb.  The  digital  branches  send  twigs  to  the  lumbri- 
cales  muscles  and  are  thus  arranged :  two  pass  outwards  to  the  thumb 
to  supply  its  borders ;  one  to  the  radial  side  of  the  index  finger ;  one 
subdivides  for  the  supply  of  the  adjoining  sides  of  the  index  and  mid- 
dle fingers;  and  the  remaining  one,  for  the  supply  of  the  adjoining 
sides  of  the  middle  and  ring  fingers.  The  digital  nerves  in  their  course 
along  the  fingers  are  situated  to  the  inner  side  of  the  digital  arteries. 
Opposite  the  base  of  the  first  phalanx  each  nerve  gives  off  a  dorsal 
braw^  which  runs  along  the  border  of  the  dorsum  of  the  finger.  Near 
the  extremity  of  the  finger  the  digital  nerve  divides  into  ajoo/mar  and 
a  dorsal  branch ;  the  former  supplying  the  sentient  extremity  of  the 
finger,  and  the  latter  the  structures  around  and  beneath  the  nalL  The 
digital  nerve  maintains  no  communication  with  its  fellow  of  the  oppo- 
site side. 

The  Ulnar  nerve  is  somewhat  smaUer  than  the  median,  behind 
which  it  lies,  gradually  diverging  from  it  in  its  course.  It  arises  from 
the  brachial  plexus  in  common  with  the  internal  head  of  the  median 
and  the  internal  cutaneous  nerve,  and  runs  down  the  inner  side  of  the 
arm,  to  the  groove  between  the  internal  condyle  and  olecranon,  rest- 
ing upon  the  internal  head  of  the  triceps,  and  accompanied  by  the  infe- 
rior profunda  artery.  At  the  elbow  it  is  superficial,  and  supported  by 
the  inner  condyle,  against  which  it  is  easily  compressed,  giving  rise  to 
the  thrilling  sensation  along  the  inner  side  of  the  fore-arm  and  little 
finger,  ascribed  to  striking  the  ^  funny  bone."  It  then  passes  between 
the  two  heads  of  the  fiexor  carpi  ulnaris  and  descends  along  the  inner 
side  of  the  fore-arm,  crosses  the  annular  ligament,  and  divides  into 
two  branches,  superficial  and  deep  palmar.  At  the  commencement  of 
the  middle  third  of  the  fore-arm,  it  becomes  applied  against  the  artery, 
and  lies  to  its  ulnar  side,  as  far  as  the  hand. 

The  Branches  of  the  ulnar  nerve  are, — 

Muscular  in  the  upper  arm,  Dorsal  branch, 

Articular,  Superficial  palmar, 

Muscular  in  the  fore-arm,  Deep  palmar. 
Anastomotic, 

The  Muscular  branches  in  the  upper  arm  are  a  few  filaments  distri- 
buted to  the  triceps. 
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The  Arttetdar  branches  are  several  filaments  to  the  elbow-joint, 
which  are  given  off  from  the  nerve  as  it  lies  in  the  groove  between  the 
inner  condyle  and  the  olecranon. 

The  Mu9cular  branches  in  the  fore-arm  are  distributed  to  the  fiexor 
carpi  ulnaiis  and  flexor  profundus  digitorom  musde. 

The  Anastomotic  braauA  (n.  cutaneus  palmaris  ulnaris)  is  a  small 
nerve  which  arises  from  the  ulnar  at  about  the  middle  of  the  fore-arm, 
and  divides  into  a  deep  and  a  superficial  branch ;  the  former  accompa- 
nies the  ulnar  artery,  the  latter  pierces  the  deep  fescia  and  is  distri- 
buted to  the  integument,  communicating  with  tiie  posterior  branch  of 
the  intenud  cutaneous  nerve. 

The  Zhrsal  branch  passes  backwards  beneath  the  tendon  of  the  flexor 
carpi  ulnaris,  at  the  lower  third  of  the  fore-arm,  and  divides  into 
bismches  which  supply  the  integument  and  two  fingers  and  a  half  on 
the  posterior  aspect  of  the  hand,  communicating  with  the  intern^  cu- 
taneous and  radial  nerve. 

The  Superficial  paltnar  branch  divides  into  three  filaments,  which  are 
distributed,  one  to  the  ulnar  side  of  the  little  finger,  one  to  the  adjoin- 
ing borders  of  the  little  and  ring  fingers,  and  a  communicating  branch 
to  join  the  median  nerve. 

The  JDap  palmar  branch  passes  between  the  abductor  and  flexor 
minimi  digiti,  to  the  deep  palmar  arch,  supplying  the  muscles  of  the 
little  finger,  and  the  interossei  and  other  deep  structures  in  the  palm 
of  the  hand. 

The  MuscuLO-SPiRAL  nerve,  the  largest  branch  of  the  brachial 
plexus,  arises  from  the  posterior  part  of  the  plexus  by  a  common  trunk 
witibi  ihe  circumflex  nerve.  It  passes  downwards  from  its  origin  in 
ficont  of  the  tendons  of  the  latissimus  dorsi  and  teres  major  muscle, 
and  winds  around  the  humerus  in  the  spiral  groove,  accompanied  by 
the  snperior  profunda  artery,  to  the  space  between  the  brachialis 
anticus  and  supinator  longus,  and  thence  onwards  to  the  bend  of  the 
elbow,  where  it  divides  into  two  branches,  the  posterior  interosseous 
and  radial  nerve. 

The  Branches  of  the  musculo- spiral  nerve  are, — 

Muscular, 

Spiral  cutaneous. 

Radial, 

Posterior  interosseous. 

The  Muscular  branches  are  distributed  to  the  triceps,  to  the  supina- 
tor longus,  and  to  the  extensor  carpi  radialis  longior. 

The  Spiral  cutaneous  nerve  pierces  the  deep  fascia  immediately 
below  the  insertion  of  the  deltoid  muscle,  and  passes  down  the  outer 
side  of  the  fore-arm  as  £Eir  as  the  wrist  It  is  distributed  to  the 
integument. 

The  Jiadial  nerve  runs  along  the  radial  side  of  the  fore-arm  to  the 

2h 
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commencement  of  its  lower  third ;  it  then  passes  beneath  the  tendon 
of  the  supinator  longos,  and  at  about  two  inches  aboye  the  wrist- joint 
pierces  the  deep  fescia  and  divides  into  an  external  and  an  internal 
branch.  The  eirfema/  hrandky  the  smaller  of  the  two,  is  distributed  to 
the  outer  border  of  the  hand  and  thumb,  and  communicates  with  the 
posterior  branch  of  the  external  cutaneous  nerve.  The  iniemal  hranch 
crosses  the  direction  of  the  extensor  tendons  of  the  thumb  and  divides 
into  several  filaments  for  the  supply  of  the  ulnar  border  of  the  thumb, 
the  radial  border  of  the  index  finger,  and  the  adjoining  borders  of  the 
index  and  middle  fingers.  It  communicates  on  the  back  of  the  hand 
with  the  dorsal  branch  of  the  ulnar  nerve. 

In  the  upper  third  of  the  fore-arm  the  radial  nerve  lies  beneath  the 
border  of  the  supinator  longus  muscle.  In  the  middle  third  it  is  in 
relation  with  the  radial  artery  lying  to  its  outer  side.  It  then  quits 
the  artery,  and  passes  beneath  the  tendon  of  the  supinator  longus, 
to  reach  the  back  of  the  hand. 

The  Posterior  interosseous  nerve^  somewhat  larger  than  the  radial, 
separates  from  the  latter  at  the  bend  of  the  elbow,  pierces  the  supina- 
tor brevis  muscle,  and  emerges  fix)m  its  lower  border  on  the  posterior 
aspect  of  the  fore-arm,  where  it  divides  into  branches  which  supply  the 
whole  of  the  muscles  on  the  posterior  aspect  of  the  fore-arm.  One 
branch,  longer  than  the  rest,  descends  to  the  posterior  part  of  the 
wrist,  and  forms  a  large  gangliform  swelling  (the  common  character  of 
nerves  which  supply  joints),  from  which  numerous  branches  are  distri- 
buted to  the  wrist-joint 

The  Circumflex  nerve  arises  from  the  posterior  part  of  the 
brachial  plexus  by  a  common  trunk  with  the  musculo-spiral  nerve.  It 
passes  downwards  over  the  border  of  the  subscapularis  muscle,  winds 
around  the  neck  of  the  humerus  with  the  posterior  circumflex  artery, 
and  tenninates  by'diriding  into  numerous  branches  which  supply  the 
deltoid  muscle. 

The  Branches  of  the  circumflex  nerve  are  muscular  and  cutaneous. 
The  Muscular  branches  are  distributed  to  the  subscapularis,  teres 
minor,  teres  major,  latissimus  dorsi,  and  deltoid.  The  cutaneous 
branches  pierce  the  deltoid  muscle  and  are  distributed  to  the  integu- 
ment of  the  shoulder.  One  of  these  cutaneous  branches  (cutaneus 
brachii  superior),  larger  than  the  rest,  winds  around  the  posterior  bor- 
der of  the  deltoid,  and  divides  into  filaments  which  pass  in  a  radiating 
direction  across  the  shoulder  and  are  distributed  to  the  integument. 


DORSAL   NERVES. 

The  dorsal  nerves  are  twelve  in  number  on  each  side;  the  first 
appears  between  the  first  and  second  dorsal  vertebrae,  and  the  last 
between  the  twelfth  dorsal  and  first  lumbar.  They  are  smaller  than 
the  lower  cervical  nerves,  and  diminish  gradually  in  size  from  the  first 
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to  the  t^itli,  and  then  increase  to  the  twelfth.  Each  nerve,  as  soon 
88  it  has  escaped  from  the  intervertebral  foramen,  divides  into  two 
branches ;  a  dorsal  branch  and  the  tnie  intercostal  nerve. 

The  DoracU  branches  pass  directly  backwards  between  the  trans- 
verse processes  of  the  vertebrse,  lying  internally  to  the  anterior  costo- 
transverse ligament,  where  each  nerve  divides  into  an  anterior  or  mu&- 
cnlar  and  a  posterior  or  musculo-cutaneous  branch.  The  musoular 
branch  enters  the  substance  of  the  muscles  in  the  direction  of  a  line 
corresponding  with  the  interval  of  separation  between  the  longissimus 
dorsi  and  sacro-lumbalis,  and  is  distributed  to  the  muscles  of  the  back, 
its  terminal  filaments  reaching  to  the  integument.  The  musctth- 
aUaneous  branch  passes  inwards,  crossing  the  semispinalis  dorsi  to  the 
spinous  processes  of  the  dorsal  vertebrae,  giving  off  muscular  branches 
in  its  course ;  it  then  pierces  the  aponeurosis  of  or^n  of  the  trapezius 
and  latissimus  dorsi,  and  divides  into  branches  which  are  inclined  out^ 
wards  beneath  the  integument  to  which  they  are  distributed. 

The  dorsal  branch  of  the  Jirst  dorsal  nerve  resembles  in  its  mode  of 
distribution  the  dorsal  branches  of  the  last  cervical  The  dorsal  branches 
of  the  last/our  dorsal  nerves  pass  obliquely  downwards  and  outwards 
into  the  substance  of  the  erector  spinse  in  the  situation  of  the  inter- 
i^iaoe  between  the  sacro-lumbalis  and  longissimus  dorsL  After  supply- 
ing the  erector  spinas  and  communicating  fireely  with  each  other  they 
approach  the  surface  along  the  outer  b(Hxler  of  the  sacro-lumbalis,  where 
they  pierce  the  aponeuroses  of  the  transversalis,  internal  oblique,  ser- 
latna  posticus  inferior,  and  latissimus  dorsi,  and  divide  into  internal 
branches  which  supply  the  integument  in  the  lumbar  region  upon  the 
middle  line,  and  avtemal  brands  which  are  distributed  to  the  integu- 
ment upon  the  side  of  the  lumbar  and  in  the  gluteal  region. 

Intercostal  nsrvbs. — The  Intercostal  nerves  receive  one  or  two 
filaments  from  the  adjoining  ganglia  of  the  sympathetic,  and  pass  for- 
wards in  the  intercostal  space  with  the  intercostal  vessels,  lying  below 
the  veins  and  artery,  and  supplying  the  intercostal  muscles  in  their 
course.  At  the  termination  of  the  intercostal  spaces  near  the  sternum, 
the  nerves  pierce  the  intercostal  and  pectoral  muscles,  and  incline 
downwards  and  outwards  to  be  distributed  to  the  integument  of  the 
mi^mma  and  front  of  the  chest.  Those  which  are  situated  between 
the  &lse  ribs  pass  behind  the  costal  cartilages,  and  between  the  trans- 
versalis and  obliquus  intemus  muscles,  and  supply  the  rectus  and  the 
integument  on  the  fi*ont  of  the  abdomen.  The  first  and  last  dorsal 
nerves  are  exceptions  to  this  distribution.  The  anterior  branch  of  the 
first  dorsal  nerve  divides  into  two  branches ;  a  smaller,  which  takes 
its  course  along  the  under  surface  of  the  first  rib  to  the  sternal  ex- 
tremity of  the  first  intercostal  space ;  and  a  larger,  which  crosses  ob- 
liquely the  neck  of  the  first  rib,  to  join  the  brachial  plexus.  The  last 
dorsal  nerve,  next  in  size  to  the  first,  sends  a  branch  of  communica- 
tion to  the  first  lumbar  nerve,  to  assist  in  forming  the  lumbar  plexus. 

The  Branches  of  each  intercostal  nerve  are,  a  muscular  twig  to  the 
intercostal  and  neighbouring  muscles,  and  a  cutaneous  branch  which  is 
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given  off  at  about  the  middle  of  the  arch  of  the  rib.  The  first  inter- 
costal nerve  has  no  cataneoas  branch.  The  cutaneous  branches  of  the 
second  and  third  intercostal  nerves  are  named,  from  their  origin  and 
distribution,  miereotUhhumercd, 

The  First  intbrcosto-humbral  nbrvb  is  of  large  size ;  it  pierces 
the  external  intercostal  muscle  of  the  second  intercostal  space,  and  di- 
vides into  an  internal  and  an  external  branch.  The  tniernal  brasuA  is 
distributed  to  the  int^^nment  of  the  inner  side  of  the  ann.  The  esp- 
temal  branch  communicates  with  the  nerve  of  Wrisberg,  and  divides 
into  filaments  which  supply  the  integument  upon  the  inner  and  poste- 
rior aspect  of  the  arm  as  &r  as  the  elbow.  This  nerve  sometimes  takes 
the  place  of  the  nerve  of  Wrisberg. 

The  Sboond  intbrcosto-humbral  nbrvb  is  much  smaller  than 
the  preceding ;  it  emerges  from  the  external  intercostal  muscle  of  the 
third  intercostal  space  between  the  serrations  of  the  serratus  magnus 
muscle,  and  divides  into  filaments  which  are  distributed  to  the  integu- 
ment of  the  shoulder.  One  of  these  filaments  may  be  traced  inwards 
to  the  int^^ument  of  the  mamma.  The  two  intercosto-humeral  nerves 
not  unfi^quently  communicate  previously  to  their  distribution. 

The  cutaneous  branches  of  the  fourth  and  Jifih  intercostal  nerve 
send  anterior  twigs  to  the  integument  of  the  mammary  gland  and  pos- 
terior filaments  to  the  scapular  region  of  the  back.  The  cutaneous 
branches  of  the  remaining  intercostal  nerves  reach  the  surface  between 
the  serrations  of  the  serratus  magnus  muscle  above  and  the  external 
oblique  below,  and  each  nerve  divides  into  an  anterior  and  a  posterior 
branch ;  the  former  being  distributed  to  the  integument  of  the  antero- 
lateral, and  the  latter  to  that  of  the  lateral  part  of  the  trunk. 

The  cutaneous  branch  of  the  last  dorsal  nerve  is  remarkable  for  its 
size  (n.  clunium  superior  anticus) ;  it  pierces  the  internal  and  external 
oblique  muscles,  crosses  the  anterior  part  of  the  crest  of  the  ilium,  and 
is  distributed  to  the  integument  of  the  gluteal  region  as  low  down  as 
the  trochanter  major. 

lumbar  nbrvbs. 

There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its 
appearance  between  the  first  and  second  lumbar  vertebrae,  and  the 
last  between  the  fiifrh  lumbar  and  the  base  of  the  sacrum.  The  anterior 
branches  increase  in  size  from  above  downwards.  They  communicate  at 
their  origin  with  the  lumbar  ganglia  of  the  sympathetic,  and  pass  oblique- 
ly outwards  behind  the  psoas  magnus  or  between  its  fiisciculi,  sending 
twigs  to  that  muscle  and  to  the  quadratus  lumborum.  In  this  situa- 
tion each  nerve  divides  into  two  branches,  a  superior  branch  which  as- 
cends to  form  a  loop  of  communication  with  the  nerve  above,  and  an 
inferior  branch  which  descends  to  join  in  like  manner  the  nerve  below, 
the  communications  and  anastomoses  which  are  thus  established  con- 
stituting the  lumbar  plexus. 

The  posterior  branches  diminish  in  size  from  above  downwards ;  they 
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pass  backwards  between  the  transverse  processes  of  the  corresponding 
Tertebrae,  and  each  nerve  divides  into  an  internal  and  an  external 
branch.  The  internal  branch,  the  smaller  of  the  two,  passes  inwards 
to  be  distributed  to  the  multifidus  spins  and  interspinales,  and  be- 
coming cutaneous  supplies  the  integument  of  the  lumbar  region  on  the 
middle  line.  The  eaiemcU  branches  communicate  with  each  other  by 
several  loops,  and,  after  supplying  the  deeper  muscles,  pierce  the  sacro- 
lumbalis  to  reach  the  integument  to  which  they  are  distributed.  The 
external  branches  of  the  three  lower  lumbar  nerves  (nervi  climium  su- 
periores  postici)  descend  over  the  posterior  part  of  the  crest  of  the 
ilium,  and  are  distributed  to  the  integument  of  the  gluteal  region. 


LUMBAR   PLEXUS. 

The  Lumhar  plexus  is  formed  by  the  communications  and  anasto- 
moses which  take  place  between  the  anterior  branches  of  the  five  lum- 
bar nerves,  and  between  the  latter  and  the  last  dorsal.  It  is  narrow 
above  and  increases  in  breadth  inferiorly,  and  is  situated  between  the 
transverse  processes  of  the  lumbar  vertebrae  and  the  quadratus  lumbo- 
rom  behind,  and  the  psoas  magnus  muscle  in  firont 

The  Branches  of  the  lumbar  plexus  are  the — 

Musculo-cutaneous, 
External-cutaneous, 
Genito-crural, 
^  Crural, 

Obturator, 
Lumbo-sacral. 

The  Musculo-cutaneous  nerves,  two  in  number,  superior  and 
inferior,  proceed  from  the  first  lumbar  nerve.  The  superior  musculo- 
cutaneous  nerve  (ilio-scrotal,  ilio-hypogastricus),  passes  outwards  be- 
tween the  posterior  fibres  of  the  psoas  magnus,  and  crossing  obliquely 
the  quadratus  lumborum  to  the  middle  of  the  crest  of  the  ilium,  pierces 
the  transversalis  muscle,  and  gives  oif  a  cutaneous  branch.  It  then 
winds  along  the  crest  of  the  ilium  between  the  transversalis  and  inter- 
nal oblique,  and  divides  into  two  branches,  abdominal  and  scrotal 
The  abdominal  branch  is  continued  forwards  parallel  with  the  last  in- 
tercostal nerve  to  near  the  rectus  muscle,  to  which  it  sends  branches 
and  perforates  the  aponeuroses  of  the  internal  and  external  oblique  to 
be  distributed  to  the  integument  of  the  mons  pubis  and  groin.  The 
scrotal  branchy  opposite  the  anterior  superior  spinous  process  of  the  ilium, 
communicates  with  the  inferior  musculo-cutaneous  nerve,  and  passes 
forward  to  the  external  abdominal  ring.  It  then  pierces  the  cremaster 
muscle  and  accompanies  the  spermatic  cord  in  the  male,  and  the  round 
ligament  in  the  female,  to  be  distributed  to  the  integument  of  the 
scrotum  or  external  labium.     The  inferior  musculo-cutaneous  nerve 
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iigvnent.  It  then  pierces  the  &8cia  lata  at  about  two  inches  below 
the  anterior  superior  spine  of  the  ilium,  and  divides  into  two  branches, 
anterior  and  posterior.  The  posterior  branch  crosses  the  tensor  vaginss 
femoris  muscle  to  the  outer  and  posterior  side  of  the  thigh,  and  supplies 
the  integument  in  that  region.  The  anterior  neroe  divides  into  two 
branches  which  are  distributed  to  the  integument  upon  the  outer  bor- 
der of  the  thigh,  and  to  the  articulation  of  the  knee. 

The  Oenito-crural  proceeds  also  from  the  second  lumbar  nerve. 
It  traverses  the  psoas  magnus  from  behind  forwards,  and  runs  down 
on  the  anterior  surfiu»  of  that  muscle  and  beneath  its  fescia  to  near 
Poupart^s  ligament,  where  it  divides  into  a  genital  and  a  crural  branch. 
The  genital  branch  (n.  spermaticus  sen  pudendus  extemus)  crosses  the 
external  iliac  artery  to  the  internal  abdominal  ring  and  descends 
along  the  spermatic  canal,  lying  behind  the  cord  to  the  scrotum,  where 
it  divides  into  branches  which  supply  the  spermatic  cord  and  cremaster 
in  the  male,  and  the  round  ligament  and  external  labium  in  the  female. 
At  the  internal  abdominal  ring  this  nerve  sends  off  a  branch  which 
after  supplying  the  lower  border  of  the  internal  oblique  and  transver- 
salis,  is  distributed  to  the  integument  of  the  groin.  The  crural  branch 
(lumbo-inguinalis),  the  most  external  of  the  two,  descends  along  the 
outer  border  of  the  external  iliac  artery  and,  crossing  tbe  origin  of  the 
circumflex  ilii  artery,  enters  the  sheath  of  the  femoral  vessels  in  front 
of  the  femoral  artery.  It  pierces  the  sheath  below  Poupart^s  ligament, 
and  is  distributed  to  the  integument  of  the  anterior  aspect  of  the  thigh 
as  £sur  as  its  middle.  This  nerve  is  often  very  small,  and  sometimes 
communicates  with  one  of  the  cutaneous  branches  of  the  crural  nerve. 

The  Crural,  or  Femoral  nbrvb,  is  the  largest  of  the  divisions 
of  the  lumbar  plexus ;  it  is  formed  by  the  union  of  branches  from  the 
second,  third,  and  fourth  lumbar  nerves,  and,  emerging  from  beneath 
the  psoas  muscle,  passes  downwards  in  the  groove  between  it  and 
the  iliacus,  and  beneath  Poupart^s  ligament  into  the  thigh,  where 
it  spreads  out  and  divides  into  numerous  branches.  At  Poupart^s 
ligament  it  is  separated  from  the  femoral  artery  by  the  breadth  of  the 
psoas  muscle,  which  at  this  point  is  scarcely  more  than  half  an  inch 
in  diameter,  and  by  the  iliac  fescia,  beneath  which  it  lies. 

Brandies, — While  situated  within  the  pelvis  the  crural  nerve  gives 
off  several  muscular  branches  to  the  iliacus,  and  one  to  the  psoas.  On 
emerging  from  beneath  Poupart^s  ligament  the  nerve  becomes  flattened 
and  divides  into  nmnerous  branches,  which  may  be  arranged  into, — 

Cutaneous, 

Muscular, 

Branch  to  the  femoral  sheath. 

Short  saphenous  nerve. 

Long  saphenous  nerve. 

The  Cutaneous  nerves  (middle  cutaneous)  two  in  number,  proceed 
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from  the  anterior  port  of  the  crural,  and  after  perforating  the  sar- 
torius  mascle  to  which  they  give  filaments,  pierce  the  &scia  lata  and 
are  distributed  to  the  integument  of  the  middle  and  lower  part  of  the 
thigh  and  of  the  knee.  The  most  exiemal  of  these  nerves  perforates 
the  upper  part  of  the  sartorius,  communicates  with  the  crural  branch 
of  the  genito-cruiaU  divides  into  two  branches  at  about  the  middle  of 
the  thigh,  and  gives  off  numerous  filaments  to  the  anterior  and  outer 
aspect  of  the  limb  as  far  as  the  patella.  The  internal  nerve  perforates 
the  muscle  at  about  its  middle,  pierces  the  fascia  lata  at  the  lower 
third  of  the  thigh,  descends  to  the  inner  condyle,  and  curves  forward 
to  the  front  of  the  knee,  supplying  the  integument  by  many  filaments. 
Besides  these  another  cutaneous  branch  derived  from  the  muscular 
branch  to  the  vastus  extemus  is  found  on  the  outer  side  of  the  lower 
third  of  the  thigh. 

The  Miucular  branchy  are  several  large  twigs  whidi  are  distributed 
to  the  musdes  of  the  anterior  aspect  of  the  thigh.  One  of  these  is 
sent  to  the  rectus  ;  one  to  the  vastus  extemus,  which  gives  off  a 
cutaneous  twig  to  the  outer  aspect  of  the  thigh  ;  one  to  the  cruraeus, 
and  one  large  and  long  branch  to  the  vastus  intemus.  From  the  two 
latter,  filaments  are  distributed  to  the  periosteum  and  knee-joint 
The  sartorius  receives  its  supply  of  nerves  from  the  cutaneous  nerves 
by  which  it  is  perforated. 

The  Branch  to  the  femoral  sheath  is  a  small  nerve  which  passes  in- 
wards to  the  sheath  of  the  femoral  vessels  at  the  upper  part  of  the 
thigh,  and  divides  into  several  filaments  which  surround  the  femoral 
and  profunda  vessels.  Two  of  these  filaments,  one  from  the  finont, 
and  the  other  from  the  posterior  port  of  the  sheath,  unite  to  form  a 
small  nerve  which  escapes  from  the  saphenous  opening  and  passes 
downwards  with  the  saphenous  vein.  Other  filaments  are  distributed 
to  the  adductor  muscles,  and  communicate  with  the  long  saphenous 
nerve. 

The  S^ort  saphenous  nerve  (n.  cutaneus  intemus)  inclines  inwards 
to  the  sheath  of  the  femoral  vessels,  and  divides  into  a  superficial  and 
a  deep  branch.  The  superficial  branch  passes  downwards  along  the 
inner  border  of  the  sartorius  muscle  to  the  lower  third  of  the  thigh;  it 
then  pierces  the  £ucia  lata,  joins  the  internal  saphenous  vein,  and 
accompanies  that  vessel  to  the  knee-joint,  where  it  terminates  by 
communicating  with  the  long  saphenous  nerve.  The  det^  branch  de- 
scends on  the  outer  side  of  the  sheath  of  the  femoral  vessels,  and 
crosses  the  sheath  at  its  lower  part  to  a  point  opposite  the  termi- 
nation of  the  femoral  artery,  where  it  divides  into  several  filaments 
which  constitute  a  plexus  by  their  communication  with  other  nerves. 
One  of  these  filaments  communicates  with  the  descending  branch  of 
the  obturator  nerve,  another  with  the  long  saphenous  nerve,  and  two 
or  three  are  distributed  to  the  integument  upon  the  internal  and 
posterior  aspect  of  the  thigh. 

The  Lonff  saphenous  nerve  (n.  cutaneus  intemus  longus)  inclines 
inwards  to  the  sheath  of  the  femoral  vessels,  and  entering  the  sheath 
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aocompanies  the  femoral  artery  to  the  aponeurotic  canal  formed  hy  the 
adductor  longu&  and  vastus  intemus  muscles.  It  then  quits  the 
artery,  and,  passing  between  the  tendons  of  the  sartorius  and  gracilis, 
descends  along  the  inner  side  of  the  leg  with  the  internal  saphenous 
vein,  crosses  in  &ont  of  the  inner  ankle,  and  is  distributed  to  the 
integument  on  the  inner  side  of  the  foot  as  &r  as  the  great  toe. 

llie  internal  saphenous  nerve  receives  from  the  obturator  nerve  two 
branches  of  communication,  one  near  its  upper  part,  which  passes 
through  the  angle  of  division  of  the  femoral  artery,  and  the  other  at 
the  internal  condyle.  The  branches  which  it  gives  oS  in  its  course 
are,  a  femoral  cutaneous  hroauih,  at  about  the  middle  of  the  thigh, 
distributed  to  the  integument  of  the  inner  and  posterior  aspect  of  the 
limb,  and  communicating  with  other  cutaneous  filaments  from  the 
saphenous  below  the  knee  ;  a  tibial  cutaneous  brands  proceeding  &om 
the  nerve  a  little  above  the  internal  condyle,  passing  between  the 
sartorius  and  gracilis  and  descending  the  inner  aspect  of  the  leg  to  the 
ankle  ;  an  articular  branch  of  small  size,  proceeding  from  the  nerve, 
while  in  the  aponeurotic  canal  of  the  femoral  artery  and  passing 
directly  to  the  knee-joint  to  supply  the  synovial  membrane  ;  an  ante- 
rior cutaneous  branch  proceeding  from  the  saphenous  at  the  inner  con- 
dyle, perforating  the  sartorius,  and  dividing  into  a  number  of  filaments 
which  supply  the  integument  over  the  patella  and  around  the  joint, 
and  the  integument  of  the  front  and  outer  aspect  of  the  leg  as  far  as 
the  ankle ;  lastly,  cutaneous  filaments  below  the  knee  to  supply  the 
inner  side  and  iront  of  the  leg  and  foot,  and  articular  branches  to  the 
ankle-joint. 

The  Obturator  nerve  is  formed  by  a  branch  from  the  third, 
and  another  from  the  foiirth  lumbar  nerve.  It  passes  downwards  among 
the  fibres  of  the  psoas  muscle,  through  the  angle  of  bifurcation  of  the 
common  iliac  vessels,  and  along  the  inner  border  of  the  brim  of  the 
pelvis,  to  the  obturator  foramen,  where  it  .joins  the  obturator  artery. 
Having  escaped  from  the  pelvis  it  gives  off  two  small  twigs  to  the 
obturator  extemus  muscle  and  divides  into  four  branches,  three  ante- 
rior,  which  pass  in  fr^nt  of  the  adductor  brevis,  supplying  that  muscle, 
the  pectineus,  the  adductor  longus,  and  the  gracilis  ;  and  a  posterior 
branch  which  passes  downwards  behind  the  adductor  brevis,  and 
ramifies  in  the  adductor  magnus. 

From  the  branch  which  supplies  the  adductor  brevis,  a  communi- 
cating Jilameni  passes  outwards  through  the  angle  of  bifurcation  of  the 
femond  vessels  to  unite  with  the  long  saphenous  nerve.  From  the 
branch  to  the  adductor  longus  a  long  cutaneous  nerve  proceeds,  which 
issues  firom  beneath  the  inferior  border  of  that  muscle,  sends  filaments 
of  communication  to  the  plexus  of  the  short  saphenous  nerve,  and 
descends  to  the  inner  side  of  the  knee,  where  it  pierces  the  fiiscia  and 
communicates  with  the  long  saphenous  nerve.  It  is  distributed  to  the 
int^n^™^^^  upo>^  ^h®  inner  side  of  the  leg.  From  the  posterior  branch 
an  articular  branch  is  given  off  which  pierces  the  adductor  magnus 
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muscle,  accompanies  the  popliteal  arterj,  and  is  distributed  to  the 
synovial  membrane  of  the  knee-joint  on  its  posterior  aspect. 

The  Lumbosacral  nbrvb.  —  The  anterior  division  of  the  fifth 
lumbar  nerve,  conjoined  with  a  branch  from  the  fourth,  constitutes  the 
lumbo-sacral  nerve  which  descends  over  the  base  of  the  sacrum  into 
the  pelvis,  and  assiats  in  forming  the  sacral  plexus. 


sacral  nbrvbs. 

There  are  six  pairs  of  sacral  nerves ;  the  first  escape  from  the  ver- 
tebral canal  through  tiie  first  sacral  foramina,  and  the  two  last  between 
the  sacrum  and  coccyx.  The  posterior  sacral  nerves  are  very  small 
and  diminish  in  size  from  above  downwards ;  they  communicate  with 
each  other  immediately  after  their  escape  from  the  posterior  sacral 
foramina,  and  divide  into  external  and  internal  branches.  The 
external  branches  pierce  the  gluteus  maximus,  to  which  they  give  fila- 
ments, and  are  distributed  to  the  integument  of  the  posterior  part  of 
the  gluteal  region  (n.  cutanei  clunium  posteriores).  The  internal 
supply  the  int^^ument  over  the  sacrum  and  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  from  above  downwards ; 
the^rs^  is  large  and  unites  with  the  lumbo-sacral  nerve  ;  the  second, 
of  equal  size,  unites  with  the  preceding  ;  the  third,  which  is  scarcely 
one-fourth  so  large  as  the  third,  also  joins  with  the  preceding  nerves  ia 
the  formation  of  the  sacral  plexus.  The /bur^  anterior  sacral  nerve  b 
about  one-third  the  size  of  the  preceding  sacral  nerve,  it  divides  into 
several  branches,  one  of  which  is  sent  to  the  sacral  plexus,  a  second  to 
join  the  fifth  sacral  nerve,  a  third  to  the  viscera  of  the  pelvis  commur 
nicating  with  the  hypogastric  plexus,  and  a  fourth  to  the  coccygeus 
muscle,  and  to  the  integument  around  the  anus.  The  fi/ih  anterior 
sacral  nerve  presents  about  half  the  size  of  the  fourth  ;  it  divides  into 
two  branches,  one  of  which  communicates  with  the  fourth,  the  other 
with  the  sixth.  The  sixth  sacral  nerve  (coccygeal)  is  exceedingly 
small ;  it  gives  off  an  ascending  filament  which  is  continuous  with  the 
communicating  branch  of  the  fifth  ;  and  a  descending  filament  which 
passes  downwards  by  the  side  of  the  coccyx  and  traverses  the  fibres 
of  the  great  sacro-ischiatic  ligament  to  be  distributed  to  the  gluteus 
maximus  and  to  the  integument.  All  the  anterior  sacred  nerves  re- 
ceive branches  from  the  sacral  ganglia  of  the  sympathetic  at  their 
emergence  from  the  sacial  foramina. 


sacral  plbxus. 

The  Sacral  plexus  is  formed  by  the  lumbo-sacral,  and  by  the  ante- 
rior branches  of  the  four  upper  sacral  nerves.  The  plexus  is  trian" 
gular  in  form,  the  base  corresponding  with  the  whole  length  of  the 
sacrum,  and  the  apex  with  the  lower  part  of  the  great  iscUatic  fora- 
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men.  It  is  in  relation  behind  with  the  pyriformis  mnscle,  and  in  front 
with  the  pelvic  fascia,  which  latter  separates  it  from  the  branches  of 
the  internal  iliac  artery,  and  from  the  viscera  of  the  pdvis. 

The  Branches  of  the  sacral  plexus  are  divisible  into  the  intemcU  and 
the  external;  they  may  be  thus  arranged  : — 

Internal.  External. 

Visceral,  Muscular, 

Muscular.  Gluteal, 

Internal  pudic, 
Lesser  ischiatic. 
Greater  ischiatic. 

The  FtsccroZ  nerves  are  three  or  four  large  branches  which  are  de- 
rived from  the  fourth  and  fifth  sacral  nerves :  they  ascend  upon  the 
side  of  the  rectum  and  bladder ;  in  the  female  upon  the  side  of  the 
rectum,  the  vagina  and  the  bladder ;  and  interlace  with  the  branches 
of  the  hypogastric  plexus,  sending  in  their  course  numerous  filaments 
to  those  viscera. 

The  Museidar  branch  given  off  within  the  pelvis  are  one  or  two 
twigs  to  the  levator  ani ;  an  obturator  branch ;  which  curves  around 
the  spine  of  the  ischium  to  reach  the  internal  surface  of  the  obturator 
intemns  muscle;  a  coccygeal  branch;  and  an  hsemorrhoidal  nerve 
which  passes  through  the  two  ischiatic  openings  and  descends  to  the 
termination  of  the  rectum  to  supply  the  sphincter  and  the  integu- 
ment. 

The  Muscular  branches  supplied  by  the  sacrEd  plexus  externally  to 
the  pelvis  are,  a  branch  to  the  pyramidalis ;  a  branch  to  the  gemellus 
superior ;  and  a  branch  of  moderate  size  which  descends  between  the 
gemeili  muscles  and  the  ischium,  and  is  distributed  to  the  gemellus 
inferior,  the  quadratus  femoris,  and  the  capsule  of  the  hip-joint. 

The  Gluteal  nerve  (superior  gluteal)  is  a  branch  of  the  lumbo- 
sacnd  ;  it  passes  out  of  the  pelvis  with  the  gluteal  artery,  through  the 
great  sacro-ischiatic  foramen,  and  divides  into  a  superior  and  an  infe- 
rior branch.  The  superior  branch  follows  the  direction  of  the  superior 
carved  line  of  the  ilium,  accompanying  the  deep  superior  branch  of 
the  gluteal  artery,  and  sending  filaments  to  the  gluteus  medius  and 
minimus.  The  inferior  passes  obliquely  downwards  and  fDrwards 
between  the  gluteus  medius  and  minimus,  distributing  numerous  fila- 
ments to  both,  and  terminates  in  the  tensor  vaginae  femoris  muscle. 

The  Internal  pudic  nerve  arises  from  the  lower  part  of  the 
sacral  (dexus,  passes  out  of  the  pelvis  through  the  great  sacro-ischiatic 
foramen  below  the  pjrriformis  muscle,  and  takes  the  course  of  the 
internal  pudic  artery.  While  situated  beneath  the  obturator  &scia 
it  lies  below  that  vessel  and  divides  into  a  superior  and  an  inferior 
branch. 
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The  Superior  nerve  (donalis  penis)  ascends  upon  the  posterior 
snrfiuse  of  the  ramus  of  the  ischium,  pierces  the  deep  perineal  &8cia 
and  accompanies  the  arteria  doraalis  penis  to  the  glans,  to  which  it  is 
distributed.  At  the  root  of  the  penis  this  nerve  giyes  off  a  cutaneous 
branch  which  runs  along  the  side  of  the  organ,  gives  filaments  to  the 
corpus  cavemosum,  and  with  its  fellow  of  the  opposite  side  supplies 
the  integument  of  the  upper  two-thirds  of  the  penis  and  prepuce. 

The  Inferior  or  perineal  nerve  pursues  the  course  of  the  internal 
pudic  arterj  in  the  perineum  and  sends  off  three  principal  branches, 
an  external  perineal  braniA,  which  ascends  upon  the  outer  side  of  the 
cms  penis,  and  supplies  the  scrotum  ;  a  superficial  perineal  branck, 
which  accompanies  the  artery  of  that  name  and  distributes  filaments 
to  the  scrotum,  to  the  integument  of  the  under  part  of  the  penis  and 
to  the  prepuce  ;  and,  thirdly,  the  buUbo-urethral  branchy  which  sends 
twigs  to  the  sphincter  ani,  transversus  perinei,  and  accelerator  urinse, 
and  terminates  by  ramifying  in  the  corpus  spongiosum. 

In  the  female  the  internal  pudic  nerve  is  distributed  to  the  parts 
analogous  to  those  of  the  male.  The  superior  branch  supplies  the 
clitoris  ;  and  the  i^erior  the  vulva  and  parts  in  the  perineum. 

The  Lbssbr  ischiatic  nervb  passes  out  of  the  pelvis  through  the 
great  sacro-ischiatic  foramen  below  the  pyriformis  muscle,  and  divides 
into  muscular  and  cutaneous  branches.  The  muscular  branches,  tn/e- 
rior  gltUeaf^  are  distributed  to  the  gluteus  maximus  ;  some  ascendmg 
in  the  substance  of  that  muscle  to  its  upper  border,  and  others  de- 
scending. The  cutaneoiis  branches  are,  several  ascending  filaments  to 
the  integument  over  the  gluteus  maximus  (n.  cutanei  clunium  inferio- 
res),  perineal  cutaneous,  and  middle  posterior  cutaneous. 

The  Perineal  cutaneous  nerve  (pudendalis  longus  inferior),  curves 
around  the  tuberosity  of  the  ischium  and  ascends  in  a  direction 
parallel  to  the  ramus  of  the  ischium  and  os  pubis  to  the  scrotum, 
where  it  communicates  with  the  superficial  perineal  nerve,  and  divides 
into  an  internal  and  an  external  branch.  The  internal  branch  passes 
down  upon  the  inner  side  of  the  testis  to  the  scrotum  ;  the  external 
branch  to  its  outer  side,  and  both  terminate  in  the  integument  of 
the  under  border  of  the  penis. 

The  Middle  posterior  cutaneous  nerve  crosses  the  tuberosity  of  the 
ischium  and  pierces  the  deep  fsiscia  at  the  lower  border  of  the  gluteus 
maximus.  It  then  passes  downwards  along  the  middle  of  the  poste> 
rior  aspect  of  the  thigh  and  of  the  popliteal  region,  and  is  distributed 
to  the  integument  as  fitr  as  the  middle  of  the  calf  of  the  leg.  In  its 
course  the  nerve  gives  off  severtd  cutaneous  branches  to  the  integument 
of  the  inner  and  outer  side  of  the  thigh,  and  in  the  popliteal  region  a 
communicating  branch  which  pierces  the  fsucia  of  the  leg  and  unites 
with  the  external  saphenous  nerve* 

The  Great  ischiatic  nbrvb  is  the  largest  nervous  cord  in  the 
body ;  it  is  formed  by  the  sacral  plexus,  or  rather  is  a  prolongation  of 
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tlie  plexus,  and  at  its  exit  from  the  gieat  sacro-ischiatic  fbiamen  be- 
neath the  pyrifonnis  mnacle  measures  three  quarters  of  an  inch  in 
breadth.  It  descends  through  the  middle  of  the  space  between  the 
trochanter  major  and  tuberositj  of  the  ischium,  and  along  the  posterior 
Tpeat  of  the  thigh  to  about  its  lower  third,  where  it  divides  into  two 
large  terminal  branches,  popliteal  and  peroneal  This  division  some- 
times takes  place  at  the  plexus,  and  the  two  nerves  descend  together 
aide  by  side ;  occasionally  they  are  separated  at  their  commencement 
by  a  part  or  the  whole  of  the  pyrifonnis  muscle.  The  nerve  in  its 
course  down  the  thigh  rests  upon  the  gemellus  superior,  tendon  of  the 
obturator  intemus,  gemellus  inferior,  quadratus  femoris,  and  adductor 
magnus  muscle,  and  is  covered  in  by  the  gluteus  maximus,  biceps, 
semitendinosus,  and  semimembranosus. 

The  Brandies  of  the  great  ischiatic  nerve,  previously  to  its  division, 
are  muscular  and  articular.  The  musctdar  branches  are  given  oS  from 
the  upper  part  of  the  nerve  and  supply  both  heads  of  the  biceps,  the 
semi-tendinosus,  semi-membranosus,  and  adductor  magnus.  The  ar- 
Ueular  branch  descends  to  the  upper  part  of  the  external  condyle  of 
the  femur,  and  divides  into  filiunents  which  are  distributed  to  the 
fibrous  capsule  and  to  the  synovial  membrane  of  the  knee-joint. 

The  PoPLiTBAL  NERVB  passes  through  the  middle  of  the  popliteal 
space,  from  the  division  of  the  great  ischiatic  nerve  to  the  lower  border 
of  the  popliteuB  muscle,  ao;ompanies  the  artery  beneath  the  arch  of 
the  soleus,  and  becomes  the  posterior  tibial  nerve.  It  is  superficial  in 
the  whole  of  its  course,  and  lies  externally  to  the  vein  and  artery. 

The  Bromches  of  the  popliteal  nerve  are  muscular  or  sural,  and  ar- 
ticular, and  a  cutaneous  branch  the  communicans  poplitei. 

The  Muscular  branches^  of  considerable  size,  and  four  or  five  in 
number,  are  distributed  to  the  two  heads  of  the  gastrocnemius,  to  the 
soleus,  plantaris,  and  popliteus. 

The  ArHctdar  nerve  pierces  the  ligamentum  posticum  Winslowii, 
and  supplies  the  interior  of  the  knee-joint.  It  usually  sends  a  twig 
to  the  popliteus  muscle. 

The  Communicans  popUiei  (communicans  tibialis)  is  a  large  nerve 
which  arises  firom  the  popliteal  at  about  the  middle  of  its  course,  and 
descends  between  the  two  heads  of  the  gastrocnemius,  and  along  the 
groove  formed  by  the  two  beUies  of  that  muscle ;  at  a  variable  distance 
below  the  articulation  of  the  knee  it  receives  a  large  branch,  the  com- 
municans peronei,  from  the  peroneal  nerve,  and  the  two  together  con- 
stitute the  external  saphenous  nerve. 

The  External  saphenous  nerve  pierces  the  deep  &scia  below  the 
fleshy  part  of  the  gastrocnemius  muscle,  and  continues  its  course 
down  the  leg,  lying  along  the  outer  border  of  the  tendo  Achillis  and 
by  the  side  of  the  external  saphenous  vein  which  it  accompanies  to 
the  foot.  At  the  lower  part  of  the  leg  it  winds  around  the  outer 
malleolus,  and  is  distributed  to  the  outer  side  of  the  foot  and  little 
toe,  communicating  with  the   external  peroneal  cutaneous  nerve, 
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and  tending  numerous  filaments  to  the  integoment  of  the  heel  and 
sole  of  the  foot. 

The  POSTERIOR  TIBIAL  NBRVB  is  Continued  along  the  posterior 
aspect  of  the  leg  from  the  lower  border  of  the  popliteus  muscle  to  the 
posterior  part  of  the  inner  ankle,  where  it  divides  into  the  internal 
and  external  plantar  nerve.  In  the  upper  part  of  its  course  it  li^ 
to  the  outer  side  of  the  posterior  tibial  artery;  it  then  becomes 
placed  superficially  to  that  vessel,  and  at  the  ankle  is  again  situated 
to  its  outer  side ;  in  the  lower  third  of  the  leg  it  lies  parallel  with  the 
inner  border  of  the  tendo  Achillis. 

The  Brunches  of  the  posterior  tibial  nerve  are  three  or  four  muacular 
twigs  to  the  deep  muscles  of  the  posterior  aspect  of  the  leg,  the 
branch  to  the  fiexor  longus  pollicis  accompanies  the  fibular  artery ; 
one  or  two  filaments  which  entwine  around  the  artery  and  then  ter- 
minate in  the  integument;*  and  two  or  three  plantar  cutaneous 
branches  which  pass  downwards  upon  the  inner  side  of  the  os  calcis 
and  are  distributed  to  the  integument  of  the  heel. 

The  Internal  plantar  nerve,  larger  than  the  external,  crosses 
the  posterior  tibial  vessels  to  enter  the  sole  of  the  foot,  where  it  lies 
in  the  interspace  between  the  abductor  pollicis  and  flexor  brevis  digi- 
torum ;  it  then  enters  the  sheath  of  the  latter  muscle,  and  divides  op- 
posite the  bases  of  the  metatarsal  bones  into  three  digital  branches ; 
one  to  supply  the  adjoining  sides  of  the  great  and  second  toe ;  the  se- 
cond the  adjoining  sides  of  the  second  and  third  toe ;  and  the  third 
the  corresponding  sides  of  the  third  and  fourth  toes.  This  distribution 
is  precisely  similar  to  that  of  the  digital  branches  of  the  median 
nerve. 

In  its  course  the  internal  plantar  nerve  gives  o£F  cutaneous  branches 
to  the  integument  of  the  inner  side  and  sole  of  the  foot ;  muscular 
branches  to  the  muscles  forming  the  inner  and  middle  group  of  the 
sole ;  a  digiicd  branch  to  the  inner  border  of  the  great  toe ;  and  curU' 
oular  branches  to  the  articulations  of  the  tarsal  and  metatarsal  bones. 

The  External  plantar  nerve,  the  smaller  of  the  two,  follows 
the  course  of  the  external  plantar  artery  to  the  outer  border  of  the 
musculus  accessorius,  beneath  which  it  sends  several  large  muscular 
branches  to  supply  the  adductor  pollicis  and  the  articulations  of  the 
tarsal  and  metatarsal  bones.  It  then  gives  branches  to  the  int^[u- 
ment  of  the  outer  border  and  sole  of  the  foot,  and  sends  forward  two 
digital  branches  to  supply  the  little  toe  ai^d  one  half  the  next. 


*  It  is  extremelf  interesting  in  a  physiological  point  of  view,  to  observe  the 
mode  of  distribution  of  these  filaments.  I  have  traced  them  in  rdation  with 
several,  and  I  have  no  doubt  that  they  erist  in  connection  with  all  the  superfi- 
cial arteries.  They  seem  to  be  the  direct  monitors  to  the  artery  of  the  presence 
or  approach  of  danger. 
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9  The  Peroneal  nerve  is  one  half  smaller  than  the  popliteal ;  it 
passes  downwards  by  the  side  of  the  tendon  of  the  biceps,  crossing  the 
inner  head  of  the  gastrocnemius  and  the  origin  of  the  soleos,  to  the 
neck  of  the  fibula,  where  it  pierces  the  origin  of  the  peroneus  longus 
muscle,  and  divides  into  two  branches,  the  anterior  tibial  and  mus- 
culo-cutaneous. 

The  Branches  of  the  peroneal  nerve  previously  to  its  division  are, 
the  oonmiunicans  peronei,  cutaneous,  articular  and  muscular.  The 
eommnnioouM  peronei^  much  smaller  than  the  communicans  poplitei, 
crosses  the  external  head  of  the  gastrocnemius  to  the  middle  of  the  leg. 
It  tiiere  sends  a  large  branch  to  join  the  communicans  poplitei  and  con- 
stitute the  external  saphenous  nerve,  and  descends  very  much  reduced 
in  size  with  the  external  saphenous  vein  to  the  side  of  the  external 
ankle^  to  which  and  to  the  integument  of  the  heel  it  distributes  fila- 
ments.  The  cutantom  branch  passes  down  the  outer  side  of  the  leg, 
supplying  the  integument.  The  arUadar  is  a  small  branch  distributed 
to  the  knee-joint.  The  muscular  branches  are  twigs  to  the  short  head 
of  the  biceps,  peroneus  longus  and  tibialis  anticus. 

The  Anterior  tibial  nerve  commences  at  the  bifurcation  of  the 
peroneal,  upon  the  head  of  the  fibula,  and  passes  beneath  the  upper 
part  of  ^e  extensor  longus  digitorum,  to  reach  the  outer  side  of  the 
anterior  tibial  artery,  just  as  that  vessel  has  emerged  through  the 
opening  in  the  interosseous  membrane.  It  descends  the  anterior 
aspect  of  the  leg  with  the  artery ;  lying  at  first  to  its  outer  side,  and 
then  in  front  of  it,  and  near  the  ankle  becomes  again  placed  to  its 
outer  side.  Reaching  the  ankle  it  passes  beneath  the  annular  ligar 
ment;  accompanies  the  dorsalis  pedis  artery,  supplies  the  adjoining 
ndes  of  the  great  and  second  toes,  and  communicates  with  the  intemid 
peroneal  cutaneous  nerve. 

The  Branches  given  oiSf  by  the  anterior  tibial  nerve  are,  muscular  to 
the  muscles  in  its  coune,  and  on  the  foot  a  tarsal  branch  which  passes 
beneath  the  extensor  brevis  digitorum,  and  distributes  filaments  to 
the .  interossei  muscles  and  to  the  articulations  of  the  tarsus  and 
metatarsus. 

The  MuscuLO-cuTANEOUS  nerve  passes  downwards  in  the  direction 
of  the  fibula,  in  the  substance  of  the  peroneus  longus ;  it  then  passes 
forwards  to  get  between  the  peroneus  longus  and  brevis,  and  at  the 
lower  third  of  the  leg  pierces  the  deep  fescia,  and  divides  into  two 
peroneal  cutaneous  branches.  In  its  course  it  gives  off  several  branches 
to  the  peronei  muscles. 

The  Peroneal  cutaneous  nerves  pass  in  front  of  the  ankle-joint,  and 
are  distributed  to  the  integument  of  the  foot  and  toes ;  the  external 
supplying  three  toes  and  a  half,  and  the  internal  one  and  a  half. 
They  communicate  with  the  saphenous  and  anterior  tibial  nerves.  The 
external  saphenous  nerve  frequently  supplies  the  fifth  toe  and  the  ad- 
joining side  of  the  fourth. 
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SYMPATHETIC  NERVES. 

Thb  SifmpaiheHc  system  consists  of  a  series  of  ganglia,  extending 
along  each  side  of  the  vertebral  column  from  the  head  to  the  coccyx, 
communicating  with  all  the  other  nerves  of  the  body,  and  distributing 
branches  to  all  the  internal  organs  and  viscera. 

It  communicates  with  the  other  nerves  immediately  at  their  exit 
from  the  cranium  and  vertebral  canaL  The  fourth  and  sixth  nerves, 
however,  form  an  exception  to  this  rule ;  for  with  these  it  unites  in  the 
cavernous  sinus ;  and  with  the  ol&ctoiy,  optic,  and  auditory,  at  their 
ultimate  expansions. 

The  branches  of  distribution  accompany  the  arteries  which  supply 
the  different  organs,  and  form  communications  around  them,  which 
are  called  plexuses^  and  take  the  name  of  the  artery  with  which  they 
are  associated:  thus  we  have  the  mesenteric  plexus,  hepatic  plexus, 
splenic  plexus,  &c.  All  the  trUemal  organs  of  the  head,  neck,  and 
trunk  are  supplied  with  branches  from  the  sympathetic,  and  some  of 
them  exclusively ;  hence  it  is  considered  a  nerve  of  orffanic  life. 

It  is  called  the  ganglionic  nerve  from  the  circumstance  of  being 
formed  by  a  number  of  ganglia ;  and  from  the  constant  disposition 
which  it  evinces  in  its  distribution,  to  communicate  and  form  small 
knots  or  ganglia. 

There  are  five  sympathetic  ganglia  in  the  head ;  viz.,  the  ganglion  of 
Ribes ;  the  ciliary  or  lenticular;  the  spheno-palatine,  or  Meckel's ;  the 
otic,  or  Arnold's ;  and  the  submaxillary:  three  in  the  neck ;  superior, 
middle,  and  inferior:  twelve  in  the  dorsal  region ;  four  in  the  lumbar 
region  ;  and  four  or  five  in  the  sacral  region. 

Each  ganglion  may  be  considered  as  a  disHnd  oaUre  giving  off 
branches  in  four  different  directions,  viz.,  superior  or  ascending  to 
communicate  with  the  ganglion  above ;  inferior  or  desoendingy  to  com- 
municate with  the  ganglion  below ;  external  to  communicate  with  the 
spinal  nerves ;  and  internal^  to  communicate  with  the  sympathetic 
filaments  of  the  opposite  side,  and  to  be  distributed  to  the  viscera. 


CRANIAL   GANGLIA. 

Ganglion  of  Ribes, 
Ciliary,  or  lenticular  ganglion, 
Spheno-palatine,  or  Meckel's  ganglion, 
Otic,  or  Arnold's  ganglion, 
Submaxillary  ganglion. 

The  Ganglion  of  Ribes  is  a  small  ganglion  situated  upon  the 
anterior  communicating  artery,  and  formed  by  the  union  of  the  sympa- 
thetic filaments,  which  accompany  the  ramifications  of  the  two  anterior 
cerebral  arteries.  These  filaments  are  derived  from  the  carotid  plexus, 
at  each  side ;  and  through  their  intervention,  the  ganglion  of  Itibes  is 
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brought  into  connection  with  the  carotid  plexus,  and  with  the  other 
ganglia  of  the  sympathetic  This  ganglion,  though  of  very  small  size, 
is  interesting,  as  being  the  superior  point  of  union  between  the  sympa- 
thetic chains  of  opposite  sides  of  the  body. 

The  CiLiABY  GANGLION  (lenticular)  is  a  small  quadrangular  and 

Fig.  161.* 


^^^ 


*  The  cranial  ganglia  of  the  sympathetic  nerve.  I .  The  sanglion  of  Ribes. 
2.  The  filament  by  which  it  communicates  with  the  carotid  plexus  (3).  4.  The 
ciliary  or  lenticular  ganglion,  giving  off  ciliary  branches  for  the  supply  of  the 
globe  of  the  eye.  5.  Part  of  the  inferior  division  of  the  third  nerve,  receiving  a 
short  thick  branch  (the  short  root)  from  the  ganglion.  6 .  Part  of  the  nasal 
nerve,  receiving  a  longer  branch  (the  long  root)  from  the  ganglion.  7.  A  slen- 
der filament  (the  sympathetic  root)  sent  directly  backwards  from  the  ganglion 
to  the  carotid  plexus.  8.  Part  of  the  sixth  nerve  in  the  cavernous  sinus,  receiv- 
ing two  branches  &om  the  carotid  plexus.  9*  Meckel's  ganglion  (spheno- pala- 
tine). 10.  Its  ascending  branches,  communicating  with  the  superior  maxiUary 
nerve.  11.  Its  descencung  or  palatine  branches.  IS.  Its  internal  branches, 
spheno-palatine  or  nasal.  IS.  The  naso-palatine  branch,  one  of  the  nasal 
branches.  *  The  naso-palatine  ganglion.  14.  The  posterior  branch  of  the 
ganglion,  the  Vidian  nerve.  15.  Its  carotid  branch  (n.  petrosus  profundus) 
communicating  with  ti^e  carotid  plexus.  l6.  Its  petrosal  branch  (n.  petrosus 
auperfictalis  minor),  joining  the  intumescentia  gangliformis  of  the  fscial  nerve. 
17.  The  facial  nerve.  18.  The  chorda  tympani  nerve,  which  descends  to  join 
the  gustatory  nerve.  19.  The  gustatory  nerve.  20.  The  submaxillary  gan- 
glion, receiving  the  chorda  tympani,  and  other  filaments  from  the  gustatory. 
31.  The  superior  cervical  gangUon  of  the  sympathetic. 

2  I 
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flattened  ganglion  situated  within  the  orHt,  between  the  optic  neire 
and  the  external  zectus  muscle ;  it  is  in  close  contact  with  the  optic 
nerve,  and  is  surrounded  by  adipose  tissue,  which  renders  its  dissection 
somewhat  difficult. 

Its  branches  of  distribution  are  the  eiliary,  which  arise  from  its  an- 
terior angles  by  two  groups :  the  upper  group,  consisting  of  about  four 
filaments ;  and  the  lower,  of  five  or  six.  They  accompany  the  ciliary 
arteries  in  a  waving  course,  and  divide  into  a  number  of  filaments 
which  pierce  the  sclerotic  around  the  optic  nerve,  and  supply  the  tu- 
nics of  the  eye-ball.  A  small  filament  is  said  by  Tiedemann,  to  ac- 
company the  arteria  centralis  retinae  into  the  centre  of  the  globe  of  the 
eye. 

Its  branches  of  oomnumication  are  three,  one,  the  long  root,  which 
proceeds  firom  the  posterior  superior  angle  to  the  nasal  branch  of  the 
ophthalmic  nerve ;  a  short  thick  branch,  the  short  root,  fi:om  the  poste- 
rior inferior  angle  to  the  inferior  division  of  the  third  nerve ;  and  a 
slender  filament,  the  sympathetic  root^  which  passes  backwards  to  the 
cavernous  sinus,  and  communicates  with  the  carotid  plexus.  Occa- 
sionally the  ciliary  ganglion  receives  also  a  filament  of  communication 
(middle  root)  firom  the  spheno-palatine  ganglion;  and  it  sometimes 
sends  a  twig  to  the  abducens  nerve. 

The  Sphbno-palatinb  ganglion  (Mockers)  the  largest  of  the 
cranial  ganglia  of  the  sympathetic,  is  very  variable  in  its  dimensions. 
It  is  situated  in  the  spheno-maxillary  fossa. 

Its  branches  are  divisible  into  four  groups ;  ascending,  descending, 
internal,  and  posterior. 

The  branches  of  distribution  are  the  internal  and  the  descending. 
The  iatemal  branches  are  the  nasal  and  the  naso-palatine.  The  nasal  or 
spheno-palatine  nerves,  four  or  five  in  number,  enter  the  nasal  fossa 
through  the  spheno-palatine  foramen,  and  are  distributed  to  the  mucous 
membrane  of  the  superior  meatus,  and  superior  and  middle  spongy 
bones.  Besides  these,  several  branches  issue  through  small  openings 
in  the  palate  and  sphenoid  bone  and  supply  the  mucous  membrane  of 
the  upper  part  of  the  pharynx  and  the  Eustachian  tube. 

The  naso-palaiine  nerve  (Scarpa)  enters  the  nasal  fossa  with  the  nasal 
nerves,  and  crosses  the  roof  of  the  nares  to  reach  the  septum,  to  which 
it  gives  several  filaments.  It  then  curves  downwards  and  forwards  to 
the  naso-palatine  canal,  and  enters  the  anterior  palatine  canal,  where  it 
joins  with  its  fellow  of  the  opposite  side  and  receives  filaments  from 
the  anterior  dental  and  palatine  nerves.  By  this  junction  an  enlaige- 
ment  is  formed,  the  naso-palatine  ffangUon  (Cloquet^s),  which  distri- 
butes  filaments  to  the  mucous  membrane  of  the  palate,  immediately 
behind  the  incisor  teeth. 

The  descending  branches  are  the  three  palatine  nerves,  anterior, 
middle,  and  posterior. 

The  anterior  palatine  nerve,  the  largest  of  the  three,  descends  firom 
the  ganglion  through  the  posterior  palatine  canal,  and  emerges  at  the 
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posterior  palatine  fotamen.  It  then  passes  forwards  in  the  substance 
of  the  hard  palate  to  which  it  is  distributed,  and  communicates  with 
the  naso-palatine  ganglion  and  with  its  branches.  While  in  the  pos- 
terior palatine  canal  ^s  nerye  giyes  off  several  branches  which  enter 
the  nose  through  openings  in  the  palate  bone,  and  are  distributed  to 
the  middle  and  inferior  meatus,  the  inferior  spongy  bone,  and  the 
antrum. 

The  middle  palaHne  nerve  descends  through  the  same  canal  to  the 
posterior  palatine  foramen,  and  distributes  branches  to  the  tonsil,  soft 
palate,  and  uvula. 

The  posterior  palcUine  nerve,  the  smallest  of  the  three,  quits  the 
other  nerves  to  enter  a  distinct  canal,  from  which  it  emerges  by  a  se- 
parate opening  behind  the  posterior  palatine  foramen.  It  is  distributed 
to  the  hard  palate  and  gums  near  the  point  of  its  emergence,  and  to 
the  tonsil  and  soft  palate. 

The  bran<^  of  communiocUion  are  the  ascending  and  the  posterior. 
The  ascending  branches  are,  one  or  two  to  join  the  superior  maxillary 
nerve  ;  one  to  the  abducens  nerve ;  one  to  the  ciliary  ganglion  con- 
stituting its  middle  root ;  and  occasionally  two  filaments  to  the  optic 
nerve  within  the  orbit  The  posterior  branch  is  the  Vidian  or  ptery- 
goid nerve. 

The  Vidian*  nerve  passes  directly  backwards  from  the  spheno- 
palatine ganglion,  through  the  pterygoid  or  Vidian  canal,  to  the  fora- 
men lacerum  basis  cranii,  where  it  divides  into  two  branches,  the 
carotid  and  petrosal.  The  carotid  bramch  (n.  petrosus  profundus) 
crosses  the  foramen  lacerum,  surrounded  by  the  ligamentous  substance 
which  closes  that  opening  and  enters  the  carotid  canal  by  several 
filaments  to  join  the  carotid  plexus.  The  petrosal  branch  (n.  petrosus 
superfidalis  major)  enters  the  cranium  through  the  foramen  lacerum 
basis  cranii,  piercing  the  ligamentous  substance  of  the  latter,  and 
passes  backwards  beneath  the  Casserian  ganglion  and  dura  mater, 
embedded  in  a  groove  upon  the  anterior  surface  of  the  petrous  bone, 
to  the  hiatus  FaUopii.  In  the  hiatus  Fallopii  the  petrosal  branch  of 
the  Vidian  receives  a  twig  frY)m  Jacobson^s  nerve  uid  terminates  in 
the  intumescentia  gangliformis  of  the  facial  nerve* 

While  in  the  pterygoid  canal  the  Vidian  nerve  sends  off  a  minute 
branch  which  passes  through  an  opening  in  the  sphenoid  bone  and 
joins  the  otic  ganglion. 

The  Otic  ganglion  (Amold*s)t  is  a  small  oval-shaped  and  flat- 
tened ganglion,  resting  against  the  inner  surfisice  of  the  inferior 
maxillary  nerve,  immediately  below  the  foramen  ovale  ;  it  is  in  rela^ 
Hon  externally  with  the  trunk  of  the  inferior  maxillary  nerve,  just  at 

*  Guido  Guidi,  latinised  into  Vidua  Vidius,  was  professor  of  anatomy  and 
medicine  in  the  College  of  France  in  1542.  His  work  is  posthumous,  and  was 
published  in  161I. 

t  Frederick  Arnold,  "  Dissertatio  Inauguralis  de  Parte  Cephalica  Nervi 
Sympathetid."    Heidelberg,  1826;  and  "  Ueber  den  Ohrknoten,"  1828. 
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the  point  of  union  of  the  motor  root ;  internally  it  rests  against  the 
cartikge  of  the  Eustachian  tube  and  tensor  palati  muscle  ;  and  poder 
rioriy  it  is  in  contact  with  the  arteria  meningea  media.  It  is  closely 
adherent  to  the  internal  pterygoid  nerve,  and  appears  like  a  swelling 
upon  that  branch. 

The  branches  of  the  otic  ganglion  are  seven  in  number  ;  two  of 
distribution,  and  five  of  communication. 

The  branches  of  distribution  are,  a  small  filament  to  the  tensor 
tympani  muscle,  and  one  to  the  tensor  palati  muscle  ;  the  latter  is 
usually  derived  from  the  internal  pterygoid  nerve,  at  the  point  where 
that  nerve  is  enclosed  by  the  ganglion. 

The  branches  of  communication  are,  two  or  three  filaments  to  ^e 
outer  portion  of  the  inferior  maxillary  nerve  ;  one  or  two  filaments  to 
the  auricular  nerve ;  a  filament  to  the  chorda  tympani  ;  filaments  to 
the  arteria  meningea  media  to  communicate  with  the  nervi  molles  ;  a 
filament  which  enters  the  cranium  through  the  foramen  spinosum 
with  the  arteria  meningea  media  and  accompanies  the  nervus  petrosus 
superficialis  minor  to  the  hiatus  Fallopii,  where  it  joins  the  intiime- 
scentia  gangliformis  of  the  facial  nerve  ;  a  filament  which  enters  the 
cranium  through  a  small  canal  behind  the  foramen  rotundum  to  join 
the  Casserian  ganglion  ;  a  filament  which  enters  a  small  canal  near  the 
foramen  ovale  to  communicate  with  the  Vidian  nerve ;  and  the 
nervus  petrosus  superficialis  minor.  The  latter  nerve  ascends  from  the 
ganglion  to  a  small  canal  situated  between  the  foramen  ovale  and 
foramen  spinosum,  and  passes  backwards  on  the  petrous  bone  to  the 
hiatus  Fallopii,  where  it  divides  into  two  filaments.  One  of  these 
filaments  enters  the  hiatus  and  joins  the  intumescentia  ganglifonnis 
of  the  facial  ;  the  other  passes  to  a  minute  foramen  nearer  the  base  of 
the  petrous  bone  and  enters  the  tympanum,  where  it  communicates 
with  a  branch  of  Jacobson's  nerve. 

The  Submaxillary  ganglion  is  a  small  round  or  triangular 
ganglion,  situated  upon  the  submaxillary  gland,  in  close  relation  with 
the  gustatory  nerve  and  near  the  posterior  border  of  the  mylo-hyoi- 
deus  muscle. 

Its  brawAes  of  distribution,  six  or  eight  in  number,  divide  into  many 
filaments,  which  supply  the  substance  of  the  submaxillary  gland  and 
Wharton's  duct. 

Its  brandies  of  communication  are,  two  or  three  from  and  to  the 
gustatory  nerve  ;  one  from  the  chorda  tympani ;  and  one  or  two  fila- 
ments which  pass  to  the  facial  artery  and  communicate  with  the 
nervi  molles  from  the  cervical  portion  of  the  sympathetic. 

Carotid  plbxus. — The  ascending  branch  of  the  superior  cervical 
ganglion  enters  the  carotid  canal  with  the  internal  carotid  artery,  and 
divides  into  two  branches,  which  form  several  loops  of  communication 
with  each  other  around  the  artery.  These  branches,  together  with 
those  derived  from  the  petrosal  branch  of  the  Vidian,  constitute  the 
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earotid  pleanis.  They  also  form  frequently  a  small  gangliform  swelling 
upon  the  under  part  of  the  artery,  which  is  called  the  carotid  ganyUxm, 
The  latter,  however,  is  not  constant  The  continuation  of  the  carotid 
plexus  onwards  with  the  artery  by  the  side  of  the  sella  turcica, 
is  called  the  eavemous  plexus. 

The  carotid  plexus  is  the  centre  of  communication  between  all  the 
cranial  ganglia  ;  and  being  derived  from  the  superior  cervical  ganglion, 
between  the  cranial  ganglia  and  those  of  the  trunk,  it  also  com- 
municates with  the  greater  part  of  the  cerebral  nerves,  and  distributes 
filaments  with  each  of  the  branches  of  the  internal  carotid,  which 
accompany  those  branches  in  all  their  ^unifications. 

Thus,  the  Ckm^ion  (/Eibes  is  formed  by  the  union  of  the  filaments 
wbich  accompany  the  anterior  cerebral  arteries,  uid  which  meet  on 
the  anterior  communicating  artery.  The  ciliary  ganglion  communi- 
cates with  the  plexus  by  means  of  the  long  branch  which  is  sent  back 
to  join  it  in  the  cavernous  sinus.  The  spheno-palatine,  and  with  it 
the  naso-palaHne  ganglion^  joins  the  plexus  by  means  of  the  carotid 
branch  of  the  Vidian.  The  submoueUlary  ganglion  is  brought  into 
connection  with  it  by  means  of  the  otic  ganglion,  and  the  (die  ganglion 
by  means  of  the  tympanic  nerve  and  the  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus,  and 
through  the  ciliary  ganglion  ;  frequently  with  the  fourth  in  the 
formation  of  the  nerve  of  the  tentorium  ;  with  the  Casserian  ganglion ; 
with  the  ofhOudmic  division  of  the  fifth  in  the  cavernous  sinus,  and  by 
means  of  the  ciliary  ganglion  ;  with  the  superior  maxillary,  through 
the  spheno-palatine  ganglion  ;  and  with  the  inferior  maxillary,  through 
the  otic  ganglion.  It  sends  two  branches  directly  to  the  sixth  nerve, 
which  unite*  with  it  as  it  crosses  the  cavernous  sinus  ;  it  communi- 
cates with  the  fiacial  and  auditory  nerves,  through  the  medium  of  the 
petrosal  branch  of  the  Vidian  ;  and  with  the  glosso-pharynged  by 
means  of  two  filaments  to  the  tympanic  nerve. 
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The  Superior  cervical  ganglion  is  long  and  fiisiform,  of  a  greyish 
colour,  smooth,  and  of  considerable  thickness,  extending  from  within 
an  inch  of  the  carotid  foramen  in  the  petrous  bone  to  opposite  the 
lower  border  of  the  third  cervical  vertebra.  It  is  in  relation  in  front 
with  the  sheath  of  the  internal  carotid  artery  and  internal  jugular 
vein  ;  and  behind  with  the  rectus  anticus  major  muscle. 

Its  branches f  like  those  of  all  the  sympathetic  ganglia  in  the  trunk, 
are  divisible  into  superior,  inferior,  external,  and  interned;  to  which 
may  be  added,  as  proper  to  this  ganglion,  anterior. 

The  superior  (carotid  nerve)  is  a  single  branch  which  ascends  by 

*  Panizza,  in  his  "  Experimental  Researches  on  the  Nerves,*'  denies  this 
communication,  and  states  very  vaguely  that  "  they  are  merely  lost  and  en- 
twined around  it." — Edinburgh  Medical  and  Surgical  Journal,  January  1836. 
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the  aide  of  the  internal  carotid,  and  divides  into  two  branches ;  one 
lying  to  the  outer  side,  the  other  to  the  inner  side  of  that  veaaeL 
The  two  branches  enter  the  carotid  canal,  and  by  their  commnnicar 
tions  with  each  other  and  with  the  petrosal  branch  of  the  Vidian, 
constitute  the  carotid  plexus. 

The  inferior  or  descending  branch,  sometimes  two,  is  the  cord  of 
communication  with  the  middle  cerriod  ganglion. 

The  eaetemal  branches  are  nmnerous,  and  may  be  divided  into  two 
sets :  those  which  communicate  with  the  glosso-pharyngeal,  pneur 
mogastric,  and  hypoglossal  nerves ;  and  those  which  communicate  with 
the  three  fint  cerviod  nerves. 

The  iniemal  brandies  are  three  in  number :  pharyngeal^  to  assist  in 
forming  the  pharyngeal  plexus  ;  laryngeal^  to  join  the  superior  laryn- 
geal nerve  and  its  branches  ;  and  the  superior  cardiac  neroe,  or  nervus 
Buperficialis  cordis. 

The  anterior  branches  accompany  the  carotid  artery  with  its  branches, 
around  which  they  form  intricate  plexuses,  and  here  and  there  small 
ganglia ;  they  are  called,  from  the  softness  of  their  texture,  nervi 
mollesj  and  from  their  reddish  hue,  nervi  subn^ 

The  Middle  cervical  ganglion  (thyroid  ganglion)  is  of  small  sise, 
and  sometimes  altogether  wanting.  It  is  situated  opposite  the  fifth 
cervical  vertebra,  and  rests  upon  the  inferior  thyroid  artery.  This 
relation  is  so  constant,  as  to  have  induced  Haller  to  name  it  the 
**  thyroid  ganglion.*^ 

Its  superior  branch,  or  branches,  ascend  to  communicate  with  the 
superior  cervical  ganglion. 

Its  inferior  branches  descend  to  join  the  inferior  cervical  ganglion  ; 
one  of  these  frequently  passes  in  front  of  the  subclavian  artery,  the 
othf  r  behind  it 

Its  external  braruhes  communicate  with  the  third,  fourth,  and  fifth 
cervical  nerves. 

Its  internal  branches  are,  filaments  which  accompany  the  inferior 
thyroid  artery,  the  inferior  thyroid  plexus  ;  and  the  middle  cardiac 
nerve,  nervus  cardiacus  magnus. 

The  Infirior  eerviccd  ganglion  (vertebral  ganglion)  is  much  larger 
than  the  preceding,  and  is  constant  in  its  existence.  It  is  of  a  semi- 
lunar form,  and  is  situated  upon  the  base  of  the  transverse  process  of 
the  seventh  cervical  vertebra,  immediately  behind  the  vertebral  artery : 
hence  its  title  to  the  designation  ^  vertdnral  ganglion^ 

Its  superior  branches  communicate  with  the  middle  cervical  gan- 
glion. 

The  inferior  branches  pass  some  before  and  some  behind  the  sub- 
clavian artery,  to  join  the  first  thoracic  ganglion. 

The  external  branches  consiBi  of  two  sets  ;  one  which  communicates 
with  the  sixth,  seventh,  and  eighth  cervical  and  first  dorsal  nerve  ; 
and  one  which  accompanies  the  vertebral  artery  along  the  vertebral 


CARDIAC   NBRVB8.  487 

canal,  fonnmg  the  vertebral  pUxus,  This  plexus  sends  filaments  to  all 
the  branches  given  off  by  the  artery,  and  communicates  in  the  cranium 
with  the  filaments  of  the  carotid  plexus  accompanying  the  branches  of 
the  internal  carotid  artery. 

The  wtemal  hromck  is  the  m/erior  cardiac  nervcj  nervus  cardiacus 
minor. 

Cardiac  nbrvbs.* — The  superior  cardiac  nerve  (nervus  super- 
fidalis  cordis)  arises  horn  the  lower  part  of  the  superior  cervical 
ganglion ;  it  then  descends  the  neck  behind  the  common  carotid  artery 
and  parallel  with  the  tnu^hea,  crosses  the  inferior  thyroid  artery,  and 
rnnning  by  the  side  of  the  recurrent  laryngeal  nerve  for  a  short  dis- 
tance, passes  behind  the  arteria  innominata  to  the  concavity  of  the 
arch  of  the  aorta,  where  it  joins  the  cardiac  ganglion. 

In  its  course  it  receives  branches  firom  the  pneumogastric  nerve,  and 
sends  filaments  to  the  thyroid  gland  and  trachea. 
.  The  Middle  cardiac  nerve  {n&rvus  cardiacus  inagnus)  proceeds 
firom  the  middle  cardiac  ganglion,  or,  in  its  absence,  from  the  cord  of 
communication  between  the  superior  and  inferior.  It  is  the  largest 
of  the  three  nerves,  and  lies  nearly  parallel  with  the  recurrent  lanm- 
geaL  At  the  root  of  the  neck  it  divides  into  several  branches,  which 
pass  some  before  and  some  behind  the  subclavian  artery;  it  com- 
municates with  the  superior  and  inferior  cardiac,  and  with  the  pneu- 
mogastric and  recurrent  nerves,  and  descends  to  the  bifurcation  of  the 
trachea,  to  the  grecet  cardiac  plexus. 

The  Inferior  cardiac  nerve  (n&rvus  cardiacus  minor)  arises  from 
the  inferior  cervical  ganglion,  communicates  freely  with  the  recurrent 
laryngeal  and  middle  cardiac  nerves,  and  descends  to  the  front  of  the 
bifnrcation  trachea,  to  join  the  grecU  cardiac  plexus. 

The  Cardiac  ganglion  is  a  ganglionic  enlargement  of  variable  size^ 
situated  beneath  the  arch  of  the  aorta,  to  the  right  side  of  the  ligar 
ment  of  the  ductus  arteriosus.  It  receives  the  superior  cardiac  nerves 
of  opposite  sides  of  the  neck  and  a  branch  from  the  pneumogastric, 
and  gives  off  numerous  branches  to  the  cardiac  plexuses. 

The  Great  cardiac  plexus  is  situated  upon  the  bifurcation  of  the 
trachea,  above  the  right  pulmonary  artery,  and  behind  the  arch  of  the 
aorta.  It  is  formed  by  the  convergence  of  the  middle  and  inferior 
cardiac  nerves,  and  by  branches  from  the  pneumogastric  and  descen- 
dens  noni  nerve,  and  first  thoracic  ganglion. 

The  Anterior  cardiac  plexus  is  situated  in  front  of  the  ascending 
-aorta,  near  its  origin.  It  is  formed  by  the  communications  of  filaments 
that  proceed  from  three  different  sources,  namely,  from  the  superior 
cardiac  nerves,  crossing  the  arch  of  the  aorta ;  from  the  cardiac  ganglion 
beneath  the  arch ;  and  from  the  great  cardiac  plexus,  passing  between 
the  ascending  aorta  and  the  right  auricle.  The  anterior  cardiac  plexus 

*  There  is  no  constancy  with  regard  to  the  origin  and  course  of  these  nerves ; 
therefore  the  student  must  not  be  disappointed  in  finding  the  description  m 
discord  with  his  dissection. 
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supplies  the  anterior  aspect  of  the  heart,  distributing  numerous  fila- 
ments with  the  left  coronary  artery,  which  fonn  the  oMterior  coronary 

The  Poderior  oardiac  pUanu  is  formed  by  numerous  branches  from 
the  great  cardiac  plexus,  and  is  situated  upon  the  posterior  part  of  the 
ascending  aorta,  near  its  origin.  It  divides  into  two  sets  of  branches: 
one  set  accompanying  the  right  coronary  artery  in  the  auriculo-ventri- 
cular  sulcus ;  the  other  set  joining  the  artery  on  the  posterior  aspect 
of  the  heart  They  both  together  constitute  the  poderior  ooronaiy 
plexus. 

The  great  cardiac  plexus  likewise  gives  branches  to  the  aurides  of 
the  heart,  and  others  to  assist  in  forming  the  iifUerior  and  posierior 
puinumary  plantaet. 

THORACIC  GANGLIA. 

The  Thoracic  ffat^ia  are  twelve  in  number  on  each  side.  They 
are  flattened  and  triangular,  or  irregular  in  form,  and  present  the 
peculiar  grey  colour  and  peariy  lustre  of  the  other  sympathetic 
ganglia ;  they  rest  upon  the  heads  of  the  ribs,  and  are  covered  in  by 
the  pleura  costalis.  The  two  first  ganglia  and  the  last  are  usually  the 
largest 

Their  branches  are  superior,  inferior,  external,  and  internal. 

The  superior  and  inferior  are  prolongations  of  the  substance  of  the 
ganglia  rather  than  branches;  the  fonner  to  communicate  with  the 
ganglion  above,  the  latter  with  that  below. 

The  ea!temal  bratiches,  two  or  three  in  number,  communicate  with 
both  roots  of  each  of  the  spinal  nerves. 

The  interned  branches  of  the  five  upper  ganglia  are  pulmonary  to  join 
the  pulmonary  plexuses ;  cesophageal  to  the  oesophageal  plexus  and  aortic 
to  the  thoracic  aorta  and  its  branches ;  the  first  thoracic  ganglion  more- 
over sends  branches  to  the  cardiac  plexuses.  The  branches  of  th^ 
lower  ganglia  are  aortic,  and  several  large  cords  which  unite  to  form 
the  two  splanchnic  nerves. 

The  Great  splanchnic  nerve  arises  from  the  sixth  dorsal  ganglion, 
and  receives  branches  firom  the  seventh,  eighth,  ninth,  and  tenth, 
which  augment  it  to  a  nerve  of  considerable  size.  It  descends  in 
front  of  the  vertebral  column,  within  the  posterior  mediastinum,  pierces 
the  diaphragm  immediately  to  the  outer  side  of  each  cms,  and  termi- 
nates in  the  semilunar  gangUon, 

The  Lesser  splanchnic  nerve  (renal)  is  formed  by  filaments  from  the 
tenth,  eleventh,  and  sometimes  fi*om  the  twelfth  dorsal  ganglion.  It 
pierces  the  diaphragm,  and  descends  to  join  the  renal  plexus^ 

The  Semilunar  ffanglion  is  a  laige,  irregular,  gangliform  body, 
pierced  by  numerous  openings,  and  appearing  like  the  aggregation  of 
a  number  of  smaller  ganglia,  having  spaces  between  them.  It  is 
situated  by  the  side  of  the  coeliac  axis,  and  communicates  with  the 
ganglion  of  the  opposite  side,  both  above  and  below  that  trunk,  so  as 
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to  form  a  ganglifonn  cirde,  from  which  branches  pass- off  in  all  direc- 
tiona,  like  rays  from  a  centre.  Hence  the  entire  circle  hae  been  named 
the  aolar  plexus. 

The  Solar  pUams  receives  the  great  splanchnic  nerves ;  part  of  the 
lesser  splanchiiic  nerves ;  the  termination  of  the  right  pneumogastric 
nerve ;  some  branches  fh>m  the  right  phrenic  nerve ;  and  sometimes 
one  or  two  filaments  from  the  left.  It  sends  numerous  filaments 
which  accompany,  under  the  name  of  plexuses,  all  the  branches  given 
off  by  the  abdominal  aorta.  Thus,  we  have  derived  from  the  solar 
plexus  the— 

.    Phrenic  plexuses. 

Gastric  plexus. 

Hepatic  plexus. 

Splenic  plexus. 

Supra-renal  plexuses. 

Renal  plexuses, 

Superior  mesenteric  plexus, 

Spermatic  plexuses. 

Inferior  mesenteric  plexus. 

The  Renal  flexm  is  formed  chiefly  by  the  lesser  splanchnic  nerve, 
but  receives  many  filaments  from  the  solar  plexus. 

The  Spermatic  plexus  is  formed  principally  by  the  renal  plexus. 

The  Inferior  mesenteric  plexus  receives  filaments  from  the  aortic 
plexus. 

LUMBAR   GANGLIA. 

The  Lumibar  gangUa  are  four  in  number  on  each  side,  of  the  peculiar 
pearly  grey  colour,  fusiform,  and  situated  upon  the  anterior  part  of  the 
bodies  of  the  lumbar  vertebrae. 

The  superior  and  inferior  branch  of  the  lumbar  ganglia  are  branches 
of  communication  with  the  ganglion  above  and  below,  as  in  the  dorsal 
region. 

The  external  branches^  two  or  three  in  number,  communicate  with 
the  lumbar  nerves. 

The  iniemal  branches  consist  of  two  sets ;  of  which  the  upper'  pass 
inwards  in  firant  of  the  abdominal  aorta,  and  form  around  that  trunk  a 
plexiform  interlacement,  which  constitutes  the  lumbar  aortic  plexus ; 
the  lower  brimches  cross  the  common  iliac  arteries,  and  unite  over  the 
promontory  of  the  sacrum,  to  form  the  hypogastric  plexus. 

The  Lumbar  aortic  plexus  is  formed  by  branches  from  the  lumbar 
ganglia,  and  receives  filaments  from  the  solar  and  superior  mesenteric 
plexuses.  It  sends  filaments  to  the  inferior  mesenteric  plexus,  and  ter- 
minates in  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  formed  by  the  termination  of  the  aortic 
plexus,  and  by  the  union  of  branches  from  the  lower  lumbar  ganglia. 
It  is  situated  over  the  promontory  of  the  sacrum,  between  the  two 
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common  iliac  arteries,  and  bifurcates  inferiorly  into  two  lateral  por- 
tions, which  communicate  with  branches  from  the  fourth  and  fifth 
sacral  nerves.  It  distributes  branches  to  all  the  viscera  of  the  pelvis, 
and  sends  filaments  which  accompany  the  branches  of  the  internal  iliac 
artery. 

SACRAL   GANGLIA. 

The  SaenU  ffongJia  are  four  or  five  in  number  on  each  side.  They 
are  situated  upon  the  sacrum,  close  to  the  anterior  sacral  foramina,  and 
resemble  the  lumbar  ganglia  in  form  and  mode  of  connection,  although 
much  smaller  in  size. 

The  superior  and  inferior  branches  communicate  with  the  ganglia 
above  and  below. 

The  eaiemal  branches  communicate  with  th^  sacral  nerves. 

The  internal  branches  communicate  very  fireely  with  the  lateral 
divisions  of  the  hyp<^|astric  plexus,  and  are  distributed  to  the  pelvic 
viscera.  The  last  pair  of  sacral  ganglia  give  off  branches  which  join 
a  small  ganglion,  situated  on  the  first  bone  of  the  coccyx,  called  the 
ffanglion  impar^  or  azygos.  This  ganglion  resembles  in  its  position  and 
function  the  ganglion  of  Ribes,  serving  to  connect  the  inferior  ex- 
tremity of  the  sympathetic  system,  as  does  the  former  ganglion 
its  upper  extremity.  It  gives  off  a  few  small  branches  to  the  coccyx 
and  rectum. 
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CHAPTER  IX- 

ORGANS   OF   SENSE. 

The  oigauB  of  sense,  the  instruments  by  which  the  animal  frame 
is  brought  into  relation  with  surrounding  nature,  are  five  in  number. 
Four  of  these  organs  are  situated  withm  the  head,  viz.  the  apparatus 
of  smell,  sight,  hearing,  and  taste,  and  the  remaining  organ,  of  touch, 
is  resident  in  the  skin,  and  distributed  over  the  surface  of  the  body. 

THB  NOSB  AND   NASAL   F0S8JS. 

The  organ  of  smell  consists  essentially  of  two  parts :  one  external, 
^  no8e;  the  other  internal,  the  nascU  fossa. 

The  nose  is  the  triangular  pyramid  projecting  from  the  centre  of  the 
&ce,  immediately  above  the  upper  lip.  Superiorly,  it  is  connected 
with  the  forehead,  by  means  of  a  narrow  bridge ;  inferiorly,  it  presents 
two  openings,  the  Tiostrils,  which  overhang  the  mouth,  and  are  so 
constructed  that  the  odour  of  all  substances  must  be  received  by  the 
nose  before  they  can  be  introduced  within  the  lips.  The  septum 
between  the  openings  of  the  nostrils  is  called  the  ooiumna.  Their 
entrance  is  guarded  by  a  number  of  stiff  hairs  {vibrissie)  which  project 
across  the  openings,  and  act  as  a  filter  in  preventing  the  introduction 
of  foreign  substances,  such  as  dust  or  insects,  with  the  current  of  air 
intended  for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed  are, — 1, 
Integument.  2.  Muscles.  3.  Bones.  4.  Fibro-cartilages*  5.  Mucous 
membrane.     6.  Vessels  and  nerves. 

].  The  Jfiiegument  forming  the  tip  {lobidus)  and  wings  (alai)  of  the 
nose  is  extremely  thick  and  dense,  so  as  to  be  with  difficulty  separated 
from  the  fibro-cartilage.  It  is  furnished  with  an  abundance  of  sehor 
ceous /oSidest  which  by  their  oily  secretion,  protect  the  extremity  of 
the  nose  in  excessive  dtemations  of  temperature.  The  sebaceous  mat- 
ter of  these  follicles  becomes  of  a  dark  colour  upon  the  sur&ce,  from 
the  attraction  of  the  carbonaceous  matter  floating  in  the  atmosphere ; 
hence  the  spotted  appearance  which  the  tip  of  the  nose  presents  in 
laige  cities.  When  the  integument  is  firmly  compressed,  the  inspis- 
sated sebaceous  secretion  is  squeezed  out  from  the  follicles,  and,  taking 
the  cylindrical  form  of  their  excretory  ducts,  has  the  appearance  of 
small  white  maggots  with  black  heads. 
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3.  The  Mtucta  are  brought  into  vien  by  reflecting  the  inlegument: 
they  are  the  pjiBmidfllii  DBii,  compreaBor  nasi,  dilatator  naria,  leyator 
Ubii  (uperiorif  alxqae  n&d,  and  depreuor  labii  anpenDris  aj^qne  nau. 
They  have  been  already  dsKribed  with  the  muKlea  of  the  face. 

3.  The  Bixui  of  the  noM  ore  the  nasal,  and  nai^  procesBes  of  the 
■uperior  maiillarf . 

4.  The  Fibrv-caritiaga  give  fonn  and  itability  U)  the  ontwoik  of 
the  noK,  providing  at  the  same  time,  by  their  elasticity,  against  in- 
joiiei.     Tliey  are  five  in  number,  namely,  the — 

Pibra -cartilage  of  the  septum. 
Two  lateral  fibro-c&nilsge*, 
Two  alar  fibro-cartilages. 
The  Flbnmarlilaffe  tf  tht  mpUaa,  MHnewhat  triangular  in    form, 
divides  the  nose  into  its  two  nostrils.     U  is  connected  above  with  the 
DBsal  bones  and  lateral  Rbro-car^ges ;  behind,  with  the  ethmoidal 
sepbun  and  vomer;  and   below,  with  the  palate   processes  of  the 
superior  maxillary  bonea.    The  alar  Gbro-caitUages  and  columna  move 
freely  upon  the  GbnMartilagB  of  the  septum,  being  but  loosely  con- 
nected with  it  by  perichondrium. 

The  Lateral  fbrtHartSaga  are  also 
triangular:  they  are  connected,  infrtmL, 
Fig.  Hi.*  ^jtii  t],j  fibro-cartilage  of  the  septum  ; 

oion  with  At  naol  bones ;  behind 
with  the  nasal  processes  of  the  aape- 
rior  maxillary  bones ;  and  bdow  with 
the  alar  fibre-carriages. 

Alar  Jibro-oattUagfi.—¥Mlb  of  these 
cartikges  is  curved  in  such  a  manner 
as  to  correspond  with  the  opening  of 
the  nostril,  to  which  it  forms  a  kind  of 
rim.  The  inner  portion  it  loosely  con- 
nected with  the  same  part  of  the  oppo- 
site cartilage,  so  as  to  form  the  Bo- 
hama.  It  is  expanded  and  thickened 
at  ^e  point  of  the  nose  to  constilnte 
the  lobt;  and  upon  the  «de  forms  a 
curve  corresponding  with  the  form  of 
the  ala.  This  curve  is  prolonged  down- 
wards and  forwards  in  the  direction 
of  the  posterior  bonier  of  the  ala  by 
three  or  four  small  fibrccartilaginous 
plates,  which  are  appendages  to  the  alar 
fibro-cartilage. 
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The  whole  of  these  fibro-cartilages  are  connected  with  each  other.* 
and  to  the  bones,  by  perichondritun,  which,  from  its  membranous 
structure,  permits  of  the  freedom  of  motion  existing  between  them. 

5.  The  Mucous  membrane^  lining  the  interior  of  the  nose,  is  contin- 
nous  with  the  skin  externally,  and  with  the  pituitary  membrane  of 
the  nasal  fosss  within.  Around  the  entrance  of  the  nostrils  it  is 
provided  with  numerous  vibrissa. 

6.  Vessels  and  Nerves.  —  The  Arteries  of  the  nose  are  the  lateralis 
nasi  from  the  facial,  and  the  nasalis  septi  from  the  superior  coronary. 

Its  Nerves  are  the  facial,  infra-orbital,  and  nasal  branch  of  the 
ophthalmic. 

NASAL   FOS&S. 

To  obtain  a  good  view  of  the  nastil  fossa,  the  &ce  must  be  divided 
through  the  nose  by  a  vertical  incision,  a  little  to  one  side  of  the 
middle  line. 

The  Nasal  fossa  are  two  irregular,  compressed  cavities,  extending 
backwards  from  the  nose  to  the  pharynx.  They  are  bounded  supe- 
riorly  by  the  lateral  cartilage  and  by  the  nasal,  sphenoid  and  ethmoid 
bones ;  inferiorly  by  the  hard  palate  ;  and  in  the  middle  line  they 
are  separated  from  each  other  by  a  bony  and  fibro-cartilaginous 
septum.  A  plan  of  the  boundaries  of  the  nasal  fossae  will  be  found  at 
page  62. 

Upon  the  outer  wall  of  each  fossa,  in  the  dried  skull,  are  three 
projecting  processes,  termed  spongy  bones.  The  two  superior  belong 
to  the  ethmoid,  the  inferior  is  a  separate  bone.  In  the  fresh  fossae 
these  are  covered  with  mucous  membrane,  and  serve  to  increase  its 
surface  by  their  prominence  and  by  their  convoluted  form.  The  space 
intervening  between  the  superior  and  middle  spongy  bone  is  the 
superior  meatus ;  the  space  between  the  middle  and  inferior  the  middle 
meatus ;  and  that  between  the  inferior  and  the  floor  of  the  fossa  the 
inferior  meatus. 

These  meatuses  are  passages  which  extend  from  before  backwards, 
and  it  is  in  rushing  through  and  amongst  these  that  the  atmosphere 
deposits  its  odorant  particles  upon  the  mucous  membrane.  There  are 
several  openings  into  the  nasal  fossae :  thus,  in  the  superior  meatus 
are  the  openings  of  the  sphenoidal  and  posterior  ethmoidal  cells ;  in 
the  middle  the  anterior  ethmoidal  cells,  the  frontal  sinuses,  and  the 
antrum  maxillare ;  and,  in  the  inferior  meatus,  the  termination  of  the 
nasal  duct.  In  the  dried  bone  there  are  two  additional  openings,  the 
spheno-palatine  and  the  anterior  palatine  foramen ;  the  former  being 
situated  in  the  superior,  and  the  latter  in  the  inferior  meatus. 

The  Mucous  membrane  of  the  nasal  fossae  is  called  pihUtary,  or 
Sc^neiderian.*    The  former  name  being  derived  from  its  secretion, 

*  Conrad  Yictor  Schneider,  professor  of  Medicine  at  Wittenberg.  His  work, 
entitled  De  Catarrhis,  &c.  was  published  in  l66l. 
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the  latter  firom  Schneider,  who  waa  the  first  to  show  that  the  secre- 
tion of  the  nose  proceeded  from  the  mucous  membrane,  and  not  from 
the  brain,  as  was  formerly  imagined.  It  is  continuous  with  the 
general  gastro-puhnonary  mucous  membrane,  and  may  be  traced 
through  tiie  openings  in  the  meatuses,  into  the  sphenoidal  and  eth- 
moidal cells ;  into  the  frontal  sinuses  ;  into  the  antrum  maxillare ; 
through  the  nasal  duct  to  the  surface  of  the  eye,  where  it  is  con- 
tinuous with  the  conjunctiva ;  along  the  Eustachian  tubes  into  the 
tympanum  and  mastoid  cells,  to  which  it  forms  the  lining  membrane  ; 
and  through  the  posterior  nares  into  the  pharynx  and  mouth,  and 
thence  through  the  lungs  and  alimentary  canaL 

The  sur£Eice  of  this  membrane  is  frimished  with  a  columnar  epithe- 
lium supporting  innumerable  vibratile  cilia. 

Vessels  and  Nerves. — ^The  Arteries  of  the  nasal  fosss  are  the  an- 
terior and  posterior  ethmoidal,  from  the  ophthalmic  artery  ;  and  the 
spheno-palatine  and  pterygo-palatine  from  the  internal  maxillary. 

The  Nerves  are,  the  olfiEictory,  the  spheno-palatine  branches  from 
MeckePs  ganglion,  and  the  nasal  branch  of  the  ophthalmic.  The 
ultimate  filaments  of  the  olfactory  nerve  terminate  in  minute  papillae. 


THE  EYE,  WITH  ITS  APPENDAGES. 

The  form  of  the  eyeball  is  that  of  a  sphere,  of  about  one  inch  in 
diameter,  having  the  segment  of  a  smaller  sphere  ingrafted  upon  ita 
anterior  surface,  which  increases  its  antero-posterior  diameter.  The 
axes  of  the  two  eyeballs  are  parallel  with  each  other,  but  do  not 
correspond  with  the  axes  of  the  orbits,  which  are  directed  outwards. 
The  optic  nerves  follow  the  direction  of  the  orbits,  and  therefore  enter 
the  eyeballs  to  their  nasal  side. 

The  Globe  of  the  Eye  is  composed  of  tunics  and  of  refracting  media 
called  humours.    The  tunics  are  three  in  number,  the 

1 .  Sclerotic  and  Cornea, 

2.  Choroid,  Iris,  and  Ciliary  processes, 

3.  Retina  and  Zonula  ciliaris. 

The  humours  are  also  three  — 

Aqueous, 
Crystalline  (lens). 
Vitreous. 

First  TUNia  —  The  Sclerotic  and  Cornea  form  the  external  tunic 
of  the  eyeball,  and  give  it  its  peculiar  form.  Four-fifths  of  the  globe 
are  invested  by  the  sclerotic,  the  remaining  fifth  by  the  cornea. 

The  Sderoiic  (^xkn^og,  hard)  is  a  dense  fibrous  membrane,  thicker 
behind  than  in  front.  It  is  continuous,  posteriorly,  with  the  sheath 
of  the  optic  nerve,  which  is  derived  from  the  dura  mater,  and  is 
pierced  by  that  nerve  as  well  as  by  the  ciliary  nerves  and  arteries. 


Anteriarly  it  preMnu  a  bevelled  edge  which  receiiei  the  cornea  in 
tlie  lame  waf  that  a  watcb-glaw  it  received  by  the  groove  in  iti  caHs. 
IlA  anUrior  Borfoce  ib  covered  by  a  thin  lendinaus  layei,  the  tunica 
a&nginea,  derived  &om  the  eipaanan  of  ihe  tendons  of  the  foor  recti 
miucleB.  By  its  poaterior  sur&ice  it  givei  attachment  to  the  two 
oblique  mnaclee.  The  tunica  albuginea  ia  covered,  for  a  part  of  ilA 
extent,  by  tho  mucous  membrane  of  the  front  of  the  eye,  the  eonjunc- 
tiTa  ;  and,  by  reason  of  the  briUiancy  of  ita  whitenesi,  gives  occasion 
to  the  eommon  expresuon,  "  liie  white  of  the  eye." 

At  the  entranM  of  the  optic  nerve  the  sclerotic  forma  a  thin 
criirifitnii  lam^a  (tanuaa  cribroia),  which  is  pierced  by  a  number  of 
minute  openings  far  the  passage  of  the  nervous  filaments.  One  of 
these  openings,  latger  than  the  rest,  and  situated  in  the  centre  of  the 
lamella,  is  the  porui  optiem,  through  which  the  anecia  centralis  retinx 
enters  the  eyeball. 

ri,.  1.,.. 


*  A  laDgiludinil  iHtion  of  the  globe  of  the  cfe.  I  The  ictaocic,  thicker 
behind  thin  in  front,     1.  The  conita,  recBved  mthin  the  anterior  rmtfpo  of 

ca«>,     0.  Theilil.    ?.  The  pupil.    S    The  third  lljtr  of  the  eje,  the  relina, 

pnasiet.  1.  The  cirilof  Petit,  which  encirclra  the  lens  (IS);  the  Ihia liyer 
idfroDt  of  thiA  csniliB  the  EOniili  cilisrii,  a  prolon^tian  of  the  vascular  layer 
of  I^e  retina  to  the  lena.  1i>h  The  fuitcrier  ehamber  of  the  eye,  containing  the 
aqneoufl  hutnaori  the  licung  membrane  hy  which  the  humour  ia  accreted  ia 
rtprejented  in  the  diagram.     :i    The  posterior  chamber.     12,  The  lena,  more 


vhich  aervefl  for  th(  ,  ..  „ 
neurilcmnu  of  the  optic  nerve,    Ifl,  The 
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The  Comea  (comeus,  horny)  is  the  tmnsparent  projecting  layer  that 
constitutes  the  anterior  fifth  of  the  globe  of  the  eye.  In  its  form  it  is 
circular,  concavo-conyex,  and  resembles  a  watch-glass.  It  is  received 
by  its  edge,  which  is  sharp  and  thin,  within  the  bevelled  border  of  the 
sclerotic,  to  which  it  is  very  firmly  attached,  and  it  is  somewhat 
thicker  than  the  anterior  portion  of  that  tunic.  When  examined  from 
the  exterior,  its  vertical  diameter  is  seen  to  be  about  one  sixteenth 
shorter  than  the  transverse,  in  consequence  of  the  overlapping  aboye 
and  below,  of  the  margin  of  the  sclerotica  ;  on  the  interior,  however, 
its  outline  is  perfectly  circular. 

The  comea  is  composed  of  four  layers,  namely,  of  the  conjunctiva  ; 
of  the  comea  proper,  which  consists  of  several  thin  lameUse  connected 
together  by  an  extremely  fine  areolar  tissue  ;  of  the  comea  elastica, 
a  ^  fine,  elastic,  and  exquisitely  transparent  membrane,  exactly  ap- 
plied to  the  inner  surface  of  ^e  comea  proper  ;^  and  o£  the  lining 
membrane  of  the  anterior  chamber  of  the  eyebidl.  The  comea  elastica 
is  remarkable  for  its  perfect  transparency,  even  when  submitted  for 
many  days  to  the  action  of  water  or  alcohol ;  while  the  comea  proper 
is  rendered  opaque  by  the  same  immersion.  To  expose  this  mem- 
brane.  Dr.  Jacob  suggests  that  the  eye  should  be  placed  in  water 
for  six  or  eight  days,  and  then  that  all  the  opaque  comea  should  be 
removed  layer  after  layer.  Another  character  of  the  comea  elastica  is 
its  great  elasticity,  which  causes  it  to  roll  up  when  divided  or  torn, 
in  the  same  manner  as  the  capsule  of  the  lens.  The  use  of  this  layer, 
according  to  Dr.  Jacob,  is  to  "  preserve  the  requisite  permanent  correct 
curvature  of  the  flaccid  comea  proper.^* 

The  opacity  of  the  comea,  produced  by  pressure  on  the  globe,  re- 
sults from  the  infiltration  of  fluid  into  the  areolar  tissue  connecting  its 
layers.    This  appearance  cannot  be  produced  in  a  sound  living  eye. 

Dissection, — The  sclerotic  and  comea  are  now  to  be  dissected  away 
from  the  second  tunic  ;  this,  with  care,  may  be  easily  performed,  the 
only  connections  subsisting  between  them  being  at  the  circumference 
of  the  iris,  the  entrance  of  the  optic  nerve,  and  the  perforation  of  the 
ciliary  nerves  and  arteries.  Pinch  up  a  fold  of  the  sclerotic  near  its 
anterior  circumference,  and  make  a  small  opening  into  it,  then  raise 
the  edge  of  the  tunic,  and  with  a  pair  of  fine  scissors,  having  a  probe 
point,  divide  the  entire  circumference  of  the  sclerotic,  and  cut  it  away 
bit  by  bit.  Then  separate  it  firom  its  attachment  around  the  circum- 
ference of  the  iris  by  a  gentle  pressure  with  the  edge  of  the  knife. 
The  dissection  of  the  eye  must  be  conducted  under  water. 

In  the  course  of  this  dissection  the  ciliary  nerves  and  long  dUary 
arteries  will  be  seen  passing  forwards  between  the  sclerotic  and  cho- 
roid, to  be  distributed  to  the  iris. 

Second  tunic. — The  second  tunic  of  the  eyeball  is  farmed  by  the 
dioroidy  ciliary  ligament  and  tm,  the  ciliary  processes  being  an  ap- 
pendage developed  from  its  inner  surface. 

The  Choroid  *  is  a  vascular  membrane  of  a  rich  chocolaterbrown 

*  The  word  choroid  has  been  veiy  much  abused  in  tmatom^ftJ  language ;  it 
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colour  upon  its  external  surface,  and  of  a  deep  black  colour  within. 
It  is  connected  to  the  sclerotic,  eztemally,  by  an  extremely  fine 
areolar  tissue,  and  by  nerves  and  vessels.  Internally  it  is  in  simple 
contact  with  the  third  tunic  of  the  eye,  the  retina.  It  is  pierced 
posteriorly  for  the  passage  of  the  optic  nerve,  and  is  connected  anteri- 
orly with  the  iris,  ciliary  processes,  and  with  the  Hue  of  junction  of 
the  cornea  and  sderotic,  by  a  dense  white  structure,  the  cUiary  ligct- 
ment,  which  surrounds  the  circumference  of  the  iris  like  a  ring. 

The  choroid  membrane  is  composed  of  three  layers: — An  external 
or  venom  layer,  which  consists  principally  of  veins  arranged  in  a  pecu- 
liar manner:  hence  they  have  been  named  venavorHcosa.  The  mark- 
ing upon  the  surface  of  the  membrane  produced  by  these  veins, 
resembles  so  many  centres,  to  which  a  number  of  curved  lines  converge. 
It  is  this  layer  which  is  connected  with  the  ciliary  ligament.  The 
middle  or  arterial  layer  {tunica  Ruysckiana*)  is  formed  principally 
by  the  ramifications  of  minute  arteries.  It  is  reflected  inwards  at  its 
junction  with  the  ciliary  ligament,  so  as  to  form  the  ciliary  processes. 
The  internal  layer  is  a  delicate  membrane  {membrana  pigmenii)  com- 
posed of  several  laminae  of  nucleated  hexagonal  cells,  which  contain 
the  granules  of  pigmentum  nigrum,  and  are  arranged  so  as  to  resemble 
a  tesselated  pavement. 

In  animals  the  pigmentum  nigrum,  upon  the  posterior  wall  of  the 
eyeball,  is  replaced  by  a  layer  of  considerable  extent,  and  of  metallic 
brilliancy,  called  the  tapetum. 

The  Ciliary  ligament^  or  circle,  is  the  bond  of  union  between  the 
external  and  middle  tunics  of  the  eyeball,  and  serves  to  connect  the 
cornea  and  sclerotic,  at  their  line  of  junction,  with  the  iris  and  external 
layer  of  the  choroid.  It  is  also  the  point  to  which  the  ciliary  nerves 
and  vessels  proceed  previously  to  their  distribution,  and  it  receives  the 
anterior  ciliary  arteries  through  the  anterior  margin  of  the  sclerotic 
A  minute  vascular  canal  is  situated  within  the  ciliary  ligament, 
called  the  ciliary  canal,  or  the  canal  of  Fontana,t  firom  its  dis- 
coverer. 

was  originally  applied  to  the  membrane  of  the  foetus  called  chorion  from  the 
Greek  word  X'i*^*9  domicilium,  that  membrane  being,  as  it  were,  the  abode  or 
receptade  of  the  foetus.  Xa^iav  comes  from  ;^A>^fa>,  to  take  or  receive.  Now 
it  so  happens  that  the  chorion  in  the  ovum  is  a  vascular  membrane  of  peculiar 
structure.  Hence  the  term  choroid,  ^o^ttv  tf^of,  like  the  chorion,  has  been 
used  indiscriminately  to  signify  vascular  structures,  as  in  the  choroid  membrane 
of  the  eye,  the  choroid  plexus,  &c.,  and  we  find  Cruveilhier  in  his  admirable 
work  on  Anatomy,  vol.  iii.  p.  463,  saying  in  a  note,  "  Chorolde  est  synonyme 
de  vasculeuse." 

*  Ruysch  was  bom  at  the  Hague  in  1638,  and  was  appointed  professor  of 
Anatomy  aVAmsterdam  in  1665.  His  whole  life  was  employed  in  making  in- 
jected preparations,  for  which  he  Ib  justly  celebrated,  and  he  died  at  the  ad- 
vancedage  of  ninety-three  years.  He  came  to  the  conclusion  that  the  body 
was  entimy  made  up  of  vessels. 

t  i?elix  Fontana,  an  anatomist  of  Tuscany.  His  '*  Description  of  a  New 
Canal  in  the  Eye,"  was  published  in  1778,  in  a  Letter  to  the  Fntfessor  of  Ana- 
tomy in  Upsal. 

2  K 
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The  Irit  (irii,  a  raiiibo*,)  is  to  named  from  its  Tariety  of  colonr  in 
different  individualt:  it  (arna  a  wptum  between  the  anleiiar  and 
poaterinr  chambers  of  the  eye,  and  is  pierced  samewhal  to  the  nasal 
tide  of  ite  centre  b;  b  circntar  opening,  whieh  is  called  the  pu/nJ.  By 
ita  periphery  it  is  connected  with  the  ciliary  ligament,  and  by  its 
inner  eircmnference  forms  the  margin  of  the  pupil ;  it*  anterior  surfece 
looks  towards  the  cornea,  and  the  poalerior  towards  the  ciliary  pro- 


dilating  the  pupii ;  and  circular. 
which  enrround  the  pupil  like  a  sphincter,  and  hj  their  action  produce 
contraction  of  its  area.  The  posterior  layer  is  of  s  deep  purple  tint, 
and  is  thence  named  uteo,  from  its  resemblance  in  colour  to  a  ripe 
grape. 

The  CUiary  proeessea  may  be  seen  in  two  ways,  either  by  removing 
the  iris  from  ita  attachment  to  the  eiliary  %ament,  wban  a  front  view 
of  the  procesMi  will  be  obtained,  or  by  making  a  transTerse  section 
IhiDUgh  the  globe  of  the  eye,  when  they  may  be  examined  from 
behind,  as  in  6g.  1S4. 


The  dliary 
apparently 


dliary  proeeases  consist  of  a  number  of  tnMiguIar  folds,  formed 

itly  by  the  plaiting  of  the  middle  and  internal  layer  of  the 

According  to  Zinn,  they  are  about  sixty  in  number,  and 

nor  M^Dient  of  l  trAnaTer«  seetioD  of  the  globe  of  the  eye,  Ken 
1.  The  divided  edge  of  the  three  tuuies  ;  «l«u^c,  (Choroid  (ihc 
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may  be  divided  into  large  and  small,  the  latter  being  situated  in  the 
spaces  between  the  former.  Their  periphery  is  connected  with  the 
ciliary  ligament,  and  is  continuous  with  the  middle  and  internal  layer 
of  the  choroid.  The  central  border  is  free,  and  rests  against  the  cir^ 
cumference  of  the  lens.  The  anterior  sur&ce  corresponds  with  the 
uvea;  the  posterior  receives  the  folds  of  the  zonula  ciliaris  between 
its  processes,  and  thus  establishes  a  connection  between  the  choroid 
and  the  third  tunic  of  the  eye.  The  ciliary  processes  are  covered  with 
a  thick  layer  of  pigmentum  nigrum,  which  is  more  abundant  upon 
them,  and  upon  the  anterior  part  of  the*  choroid,  than  upon  the  pos- 
terior. When  the  pigment  is  washed  off,  the  processes  are  of  a 
whitish  colour. 

Third  tunic. — The  third  tunic  of  the  eye  is  the  retina^  which  is 
prolonged  forwards  to  the  lens  by  the  zonula  ciliaris. 

Dissection. — If  after  the  preceding  dissection  the  choroid  membrane 
be  carefully  raised  and  removed,  the  eye  being  kept  under  water,  the 
retina  may  be  seen  very  distinctly. 

The  Retina  is  composed  of  three  layers : — 

External  or  Jacobus  membrane, 
MuMUy       Nervous  membrane. 
Internal^      Vascular  membrane. 

Jacob'^s  membrane  is  extremely  thin,  and  is  seen  as  a  flocculent  film 
when  the  eye  is  suspended  in  water.  Examined  by  the  microscope,  it 
is  found  to  be  composed  of  cells  having  a  tesselated  arrangement. 
Dr.  Jacob  considers  it  to  be  a  serous  membrane. 

The  Nervous  membrane  is  the.  expansion  of  the  optic  nerve,  and 
forms  a  thin  semi-transparent  bluish  white  layer,  which  envelopes 
the  vitreous  humour,  and  extends  forwards  to  the  commencement 
of  the  ciliary  processes,  where  it  terminates  by  an  abrupt  scalloped 
margin. 

According  to  Treviranus,  this  layer  is  composed  of  cylindrical  fibres, 
which  proceed  from  the  optic  nerve  and  bend  abruptly  inwards,  near 
their  termination,  to  form  the  internal  papillary  layer,  which  lies  in 
contact  with  the  hyaloid  membrane ;  each  fibre  constituting  by  its  ex- 
tremity a  distinct  papilla. 

The  Vascular  membrane  consists  of  the  ramifications  of  a  minute 
artery,  the  arteria  centralis  retinae,  and  its  accompanying  vein  ;  the 
artery  pierces  the  optic  nerve,  and  enters  the  globe  of  the  eye 
through  the  poms  opticus,  in  the  centre  of  the  lamina  cribrosa.  This 
artery  may  be  seen  very  distinctly  by  making  a  transverse  section 
of  the  eyebaU.  Its  branches  are  continuous  anteriorly  with  the 
zonula  ciliaris.  The  vascular  layer  forms  distinct  sheaths  for  the  ner- 
vous papillae,  which  constitute  the  inner  surface  of  the  retina. 

In  the  centre  of  the  posterior  part  of  the  globe  of  the  eye  the  retina 
presents  a  circular  spot,  which  is  called  the  foramen  of  Soemmering  ;* 

*  Samuel  Thomas  Soemmering  ia  celebrated  for  the  beautiful  and  accurate 
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it  it  >niniiind«d  by  H  ycltow  halo,  the  limina  iufnu,  and  ia  {reqDenlJy 
oliKured  b;  on  elUplical  fold  of  the  retina,  wbich,  from  its  constancj 
of  appearance,  has  been  regarded  om  a  normal  coaditioD  of  the  mem- 
brane. The  term  foramen  ia  raieapplied  to  this  spnt,  for  the  laecular 
lajei  and  the  membnuia  Jacobi  are  continoed  ecrosB  it ;  the  nervoua 
subalanee  alone  appearing  to  be  deficient.  It  exists  only  in  animals 
having,  the  aiia  of  the  eyeballs  parallel  with  each  otbu,  as  man, 
quadramana,  and  some  saurian  reptiles,  and  ia  said  to  give  passage  to 
a  small  lymphatic  vessel 

Fig.  1SS.> 


The  Zonula  eiliarii  (lonala  of  Zinn)+  s  a  thin  vascular  oyer, 
which  connects  the  anterior  margin  of  the  retina  with  the  anterior 
surbce  of  tlie  lens  near  its  circumference.  It  presents  upon  its  tur- 
hcB  a  Domher  of  small  folds  correapondiag  with  the  ciliary  processes, 
between  vhich  they  ate  received.  These  processes  are  arranged  in 
the  form  of  rays  abound  the  lens,  and  the  spaces  between  them  are 

tine  Humonff,   Limbo  Luleo  cinclo,*'  was  pub^iahtd  JD   177g,  id  the  Con^ 
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stained  by  the  pigmentum  nigrum  of  the  ciliary  processes.  They 
derive  their  vessels  from  the  vascular  layer  of  the  retina.  The  under 
surfiEice  of  the  zonula  is  in  contact  with  the  hyaloid  membrane,  and 
around  the  lens  forms  the  anterior  fluted  wall  of  the  canal  of  Petit. 

The  connection  between  these  folds  and  the  ciliary  processes  may 
be  very  easily  demonstrated  by  dividing  an  eye  transversely  into  two 
portions,  then  raising  the  anterior  half,  and  allowing  the  vitreous 
humour  to  separate  from  its  attachment  by  its  own  weight.  The  folds 
of  the  zonula  will  then  be  seen  to  be  drawn  out  from  between  the  folds 
of  the  ciliary  processes. 

Humours. — The  Aqueoua  hunumr  is  situated  in  the  anterior  and 
posterior  chambers  of  the  eye ;  it  is  a  weakly  albuminous  fluid,  having 
an  alkaline  reaction,  and  a  specific  gravity  very  little  greater  than  dis- 
tilled water.  According  to  Petit,  it  scarcely  exceeds  four  or  five 
grains  in  weight. 

The  anterior  ehanJber  is  the  space  intervening  between  the  cornea 
in  front,  and  the  iris  and  pupil  behind.  The  posterior  chamber  is  the 
naiTow  space,  less  than  hidf  a  line  in  depth,*  bounded  by  the  posterior 
snr&ce  of  the  iris  and  pupil  in  front,  and  by  the  ciliary  processes, 
zonula  ciliaris,  and  lens  behind.  The  two  chambers  are  lined  by  a 
thin  layer,  the  secreting  membrane  of  the  aqueous  humour. 

The  Vitreous  humour  forms  the  principal  bulk  of  the  globe  of  the 
eye.  It  is  an  albuminous  fluid  resembling  the  aqueous  humour  en- 
closed in  a  delicate  membrane,  the  hyaloid,  which  sends  processes 
into  its  interior,  forming  areolae  in  which  the  humour  is  retained.  A 
small  artery  may  sometimes  be  traced  through  the  centre  of  the 
vitreous  humour  to  the  capsule  of  the  lens;  it  is  surrounded  by  a 
tubular  sheath  of  the  hyaloid  membrane.  This  vessel  is  easily  inject- 
ed in  the  foetus. 

The  OrystaUme  humour  or  lens  is  situated  immediately  behind  the 
pupil,  and  is  surrounded  by  the  ciliary  processes  which  slightly  over- 
lap its  margin.  It  is  more  convex  on  the  posterior  than  on  the 
anterior  sur&ce,  and  is  embedded  in  the  anterior  part  of  the  vitreous 
humour,  from  which  it  is  separated  by  the  hyaloid  membrane.  It  is 
invested  by  a  peculiarly  transparent  and  elastic  membrane,  the  capsule 
of  the  lens,  which  contains  a  small  quantity  of  fluid  called  liquor 
Morgagni^  and  is  retained  in  its  place  by  the  attachment  of  the 
zonida  ciliaris.  Dr.  Jacob  is  of  opinion  that  the  lens  is  connected  to 
its  capsule  by  means  of  areolar  tissue,  and  that  the  liquor  Morgagni 
is  the  result  of  a  cadaveric  change. 

The  lens  consists  of  concentric  layers,  of  which  the  external  are 

*  Winslow  and  Lieutaud  thought  the  iris  to  be  in  contact  with  the  lens ;  it 
frequently  adheres  to  the  capsule  of  the  latter  in  iritis.  The  depth  of  the  pos- 
tenor  chamber  is  greater  in  old  than  in  young  persons. 

t  John  Baptist  Morgagni  was  bom  in  1082.  He  was  appointed  Professor 
of  Medicine  m  Bologna,  and  published  the  first  part  of  his  '^  Adversaria  Ana- 
tomica,"  in  1706.     He  died  in  177.1  • 
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soft,  the  next  firmer,  and  the  central  fonn  a  haidened  nadens.  These 
hiyers  are  best  demonstrated  by  boiling,  or  by  immersion  in  alcohol, 
when  they  separate  easily  from  each  other.  Another  dirision  of  the 
lens  takes  place  at  the  same  time:  it  splits  into  three  triangular 
segments,  which  have  the  sharp  edge  directed  towards  the  centre,  and 
the  base  towards  the  circumference.  The  concentric  lamellae  are  com- 
posed of  minute  parallel  fibres,  which  are  united  with  each  other  by 
means  of  scalloped  borders ;  the  convexity  on  the  one  border  fitting 
accurately  the  concave  scallop  upon  the  other. 

Immediately  around  the  circumference  of  the  lens  is  a  triangular 
canal,  the  canal  of  Petit,*  about  a  line  and  a  half  in  breadth.  It  is 
bounded  in  front  by  the  flutings  of  the  zonula  ciliaris ;  behind  by  the 
hyaloid  membrane ;  and  within  by  the  border  of  the  lens. 

The  Vessels  of  the  globe  of  the  eye  are  the  long,  and  short,  and 
anterior  ciliary  arteries,  and  the  arteria  centralis  retinae.  The  lonff 
ciliary  arteries,  two  in  number,  pierce  the  posterior  part  of  the  scle- 
rotic, and  pass  forward  on  each  side,  between  that  membrane  and  the 
choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  brancbeSy 
which  are  distributed  to  the  iris.  The  short  ciliary  arteries  pierce  the 
posterior  part  of  the  sclerotic  coat,  and  are  distributed  to  the  middle 
layer  of  the  choroid  membrane.  The  anterior  ciliary  are  branches  of 
the  muscular  arteries.  They  enter  the  eye  through  the  anterior  part 
of  the  sclerotic,  and  are  distributed  to  the  iris.  It  is  the  increased 
mimber  of  these  latter  arteries  in  iritis  that  gives  rise  to  the  peculiar 
red  zone  around  the  circumference  of  the  cornea. 

The  arteria  centralis  retina  enters  the  optic  nerve  at  about  half  an 
inch  from  the  globe  of  the  eye,  and  passing  through  the  poms  opticus 
is  distributed  upon  the  inner  sur&ce  of  the  retina,  forming  its  vascular 
layer ;  one  branch  pierces  the  centre  of  the  vitreous  hiunour,  and  sup- 
plies the  capsule  of  the  lens. 

The  Nerves  of  the  eyeball  are  the  optic,  two  ciliary  nerves  from 
the  nasal  branch  of  the  ophthalmic,  and  the  ciliary  nerves  from  the 
ciliary  ganglion. 

Observations. — The  sclerotic  is  a  tunic  of  protection,  and  the 
cornea  a  medium  for  the  transmission  of  light  The  choroid  supports 
the  vessels  destined  for  the  nutrition  of  the  eye,  and  by  its  pig- 
mentum  nigrum  absorbs  all  loose  and  scattered  rays  that  might  confuse 
the  image  impressed  upon  the  retina.  The  iris,  by  means  of  its  powers 
of  expansion  and  contraction,  regulates  the  quantity  of  light  admitted 
through  the  pupil.  If  the  iris  be  thin,  and  the  rays  of  light  pass 
through  its  substance,  they  are  immediately  absorbed  by  the  uvea ;  and 
if  that  layer  be  insufficient,  they  are  taken  up  by  the  black  pigment  of 
the  ciliary  processes.  In  Albinoes,  where  there  is  an  absence  of  pig- 
mentum  nigrum,  the  rays  of  light  traverse  the  iris  and  even  the  scle- 
rotic, and  so  overwhelm  the  eye  with  light,  that  sight  is  destroyed, 

•  John  Louis  Petit,  a  celebrated  French  surgeon :  he  published  several 
surttical  and  anatomicia  Essays,  in  the  early  part  of  the  18th  century.    He 
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except  in  the  dimness  of  evening  or  at  night  In  the  manufacture  of 
optical  instruments  care  is  taken  to  colour  their  interior  black  with  the 
same  object,  the  absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humours  of  the  eye  have 
for  their  office  the  refraction  of  the  rays  in  such  proportion  as  to  direct 
the  image  in  the  most  &vourable  manner  upon  the  retina.  Where 
the  re&acting  medium  is  too  great,  as  in  over  convexity  of  the  cornea 
and  lens,  the  image  falls  short  of  the  retina  (myopia,  near-sightedness)  ; 
and  where  it  is  too  little  the  image  is  thrown  beyond  the  nervous 
membrane  (presbyopia,  fEur-sightedness).  These  conditions  are  recti- 
fied  by  the  use  of  spectacles,  which  provide  a  diiferently  refracting 
medium  externally  to  the  eye,  and  thereby  correct  the  transmission  of 
light. 

APPENDAGES  OF   THE   EVE. 

The  Appendages  of  the  e^  {tutamma  octUi)  are  the  eyebrows,  eye 
lids,  eyelashes,  conjunctiva,  caruncula  lachrymalis,  and  the  lachryma 
apparatus. 

The  Ey^yrowe  (supercilia)  are  two  projecting  arches  of  integument 
covered  with  short  thick  hairs,  which  form  the  upper  boundary  of  the 
orbits.  They  are  connected  beneath  with  the  orbiculares,  occipito- 
frontales,  and  corrugstores  superciliorum  muscles ;  their  use  is  to 
shade  the  eyes  from  a  too  vivid  light,  or  protect  them  from  particles  of 
dust  and  moisture  floating  over  the  forehead. 

The  Eyelids  {pcdpebrce)  are  two  valvular  layers  placed  in  front  of 
the  eye,  serving  to  defend  it  from  injury  by  their  closure.  When 
drawn  open  they  leave  between  them  an  elliptical  space,  the  angles  of 
which  are  called  canOd.  The  outer  canthus  is  formed  by  the  meeting 
of  the  two  lids  at  an  acute  angle.  The  inner  canthus  is  prolonged  for 
a  short  distance  inwards  towards  the  nose,  and  a  triangular  space  is 
left  between  the  lids  in  this  situation,  which  is  called  the  locus  lauokry- 
malts.  At  the  commencement  of  the  lacus  lachrymalis  upon  each  of 
the  two  lids  is  a  small  angular  projection,  the  lachrymal  papUla  or 
tuberde;  and  at  the  apex  of  each  papilla  a  small  orifice  (punctum 
lachrymale),  the  commencement  of  the  lachrymal  canal. 

The  eyelids  have,  entering  into  their  structure,  integument^  orbicu' 
laris  muacUy  tarsal  cartilages.  Meibomian  glands,  and  cof^uncHva, 

The  tegumentary  areolar  tissue  of  the  eyelids  is  remarkable  for  its 
looseness  and  for  the  entire  absence  of  adipose  substance  ;  it  is  parti- 
cularly liable  to -serous  infiltration.  The  fibres  of  the  orbicularis 
muscle  covering  the  eyelids,  are  extremely  thin  and  pale. 

The  Tarsal  cartilages  are  two  thin  lamellae  of  fibro-cartilage  about 
an  inch  in  length,  which  give  form  and  support  to  the  eyelids.  The 
superior  is  of  a  semilunar  form,  about  one-third  of  an  inch  in  breadth 
at  its  middle,  and  tapering  to  each  extremity.  Its  lower  border  is 
broad  and  flat,  its  upper  is  thin,  and  gives  attachment  to  the  levator 
palpebral  and  to  the  fibrous  membrane  of  the  lids. 
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The  Inferior  JQmMxtrtilage  is  an  elliptical  band,  narrower  than  the 
saperior^  and  situated  in  the  substance  of  the  lower  lid.  Its  upper 
border  is  flat,  and  corre^onds  with  the  flat  edge  of  the  upper  cartilage. 
The  lower  is  held  in  its  place  by  the  fibrous  membrane.  At  the  inner 
canthus  the  tarsal  cartilages  terminate  at  the  commencement  of  the 
lacus  lachrymalis,  and  are  attached  to  the  maigin  of  the  orbit  by  the 
tendo  ocuO.  At  their  outer  extremity  they  terminate  at  a  short  dis- 
tance from  the  angle  of  the  canthus,  and  are  retained  in  their  position 
by  means  of  a  decussation  of  the  fibrous  structure  of  the  broad  tarsal 
l^ament,  called  the  external  pafy)ebrcd  ligament. 

The  Fibrous  membrane  of  the  lids  is  flrmly  attached  to  the  perios- 
teum, around  the  margin  of  the  orbit,  by  its  circumference,  and  to  the 
tarsal  cartilages  by  its  central  maigin.  It  is  thick  and  dense  on  the 
outer  half  of  the  orbit,  but  becomes  thin  to  its  inner  side.  Its  use  is 
to  retain  the  tarsal  cartilages  in  their  place,  and  give  support  to  the 
lids ;  hence  it  has  been  named  the  broad  tarsal  ligament. 

The  Meibomian  glands*  are  embedded  in  the  internal  8Ui£ace  of  the 
cartilages,  and  are  very  distinctly  seen  on  examining  the  inner  aspect 
of  tile  lids.  They  have  the  appearance  of  parallel  strings  of  pearls, 
about  thirty  in  number  in  the  upper  cartilage,  and  somewhat  fewer  in 
the  lower ;  they  open  by  minute  foramina  upon  the  edges  of  the  lids. 
They  correspond  in  length  with  the  breadth  of  the  cartilage,  and  are 
consequently  longer  in  the  upper  than  in  the  lower  lid. 

Each  gland  consists  of  a  single  lengthened  follicle  or  tube,  into  which 
a  number  of  small  clustered  follicles  open  ;  thd  latter  are  so  numerous 
as  almost  to  conceal  the  tube  by  which  the  secretion  is  poured  out 
upon  the  margin  of  the  lids.  Occasionally  an  arch  is  formed  between 
two  of  them,  and  produces  a  very  graceful  appearance. 

The  edges  of  the  eyelids  are  furnished  with  a  triple  row  of  long 
thick  hairs,  which  curve  upwards  from  the  upper  lid,  and  downwards 
from  the  lower,  so  that  they  may  not  interlace  with  each  other  in  the 
closure  of  the  eyelids,  and  prove  an  impediment  to  the  opening  of  the 
eyes.  These  are  the  eyelashes  (ciUa),  important  organs  of  defence  to 
the  sensitive  surface  of  so  delicate  an  organ  as  the  eye. 

The  Conjunctiva  is  the  mucous  membrane  of  the  eye.  It  covers  the 
whole  of  its  anterior  surface,  and  is  then  reflected  upon  the  lids  so  as 
to  form  their  internal  layer.  The  duplicatures  formed  between  the 
globe  of  the  eye  and  the  lids  are  called  the  superior  and  injerior  palpe- 
bral sinuses,  of  which  the  former  is  much  deeper  tlian  the  inferior. 
Where  it  covers  the  cornea  the  conjunctiva  is  very  thin  and  closely 
adherent,  and  no  vessels  can  be  traced  into  it.  Upon  the  sclerotica  it 
is  thicker  and  less  adherent,  but  upon  the  inner  surface  of  the  lids  is 
very  closely  connected,  and  is  exceedingly  vascular.  It  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane  and  sympathises 
in  its  aflections,  as  may  be  observed  in  various  diseases.  From  the 
surface  of  the  eye  it  may  be  traced  through  the  lachrymal  ducts  into 

•  Henry  Meibomius,  "  de  Vaaia  Palpebrarum  Novis,'*  l66fi. 
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the  lachrymal  gland  ;  along  the  edges  of  the  lids  it  is  continuouB  with 
the  mucous  lining  of  the  Meibomian  glands,  and  at  the  inner  angle  of 
the  eye  may  be  followed  through  the  lachrymal  canals  into  the  lachry- 
mal sac,  and  thence  downwards  through  the  nasal  duct  into  the  infe- 
rior meatus  of  the  nose. 

The  Canmctda  hchfymalis  is  the  small  reddish  body  which  occupies 
the  lacus  lachrymalis  at  the  inner  canthus  of  the  eye.  In  health  it 
presents  a  bright  pink  tint ;  in  sickness  it  loses  its  colour  and  becomes 
pale.  It  consists  of  an  assemblage  of  follicles  similar  to  the  Meibomian 
glands,  embedded  in  a  fibro-cartilaginous  tissue,  and  is  the  source  of 
the  whitish  secretion  which  so  constantly  forms  at  the  inner  angle  of 
the  eye.  It  is  covered  with  minute  hairs  which  are  sometimes  so  long 
as  to  be  distinctly  visible  to  the  naked  eye. 

Immediately  to  the  outer  side  of  the  camncula  is  a  slight  dujdica- 
ture  of  the  conjunctiva,  called  plica  semilunaris^  which  contains  a 
minute  plate  of  cartilage,  and  is  the  rudiment  of  the  third  lid  of 
animals,  the  membrana  mctiians  of  birds. 

Vessels  and  nerves.  —  The  palpebrae  are  supplied  internally  with 
arteries  from  the  ophthalmic,  and  externally  from  the  Bsicial  and 
transverse  fiunal.  Their  nerves  are  branches  of  the  fifth  and  of  the 
&cial. 

LACHRYMAL   APPARATUS. 

The  Lachrymal  apparaitis  consists  of  the  lachrymal  gland  with  its 
e»;retory  ducts  ;  the  puncta  lachrymalia,  and  lachrymal  canals  ;  the 
lachrymal  sac  and  nasal  duct. 

The  Lachrymal  gland  is  situated  at  the  upper  and  outer  angle  of 
the  orbit,  and  consists  of  two  portions,  orbital  and  palpebral.  The 
orbital  portion^  about  three  quarters  of  an  inch  in  length,  is  flattened 
and  oval  in  shape,  and  occupies  the  lachrymal  fossa  in  the  orbital 
plate  of  the  frontal  bone.  It  is  in  contact  superiorly  with  the  perios- 
teum, with  which  it  is  closely  connected  by  its  upper  and  convex 
sur&ce ;  by  its  inferior  or  concave  surface  it  is  in  relation  with  the 
globe  of  the  eye,  and  the  superior  and  external  rectus ;  and  by  its 
anterior  border  with  the  broad  tarsal  ligament.  By  its  posterior 
border  it  receives  its  vessels  and  nerves.  The  palpebral  portion, 
smaller  than  the  preceding,  is  situated  in  the  upper  eyelid,  extending 
downwards  to  the  superior  margin  of  the  tarsal  cartilage.  It  is  con- 
tinuous with  the  orbital  portion  above,  and  is  enclosed  in  an  invest- 
ment of  dense  fibrous  membrane.  The  secretion  of  the  lachrymal 
gland  is  conveyed  away  by  ten  or  twelve  small  ducts  which  run  for  a 
short  distance  beneath  the  conjunctiva,  and  open  upon  its  surface  by  a 
series  of  pores  about  one-twentieth  of  an  inch  apart,  situated  in  a 
curved  line  a  little  above  the  upper  border  of  the  tarsal  cartilage. 

Lachrymal  canals, — The  lachrymal  canals  commence  at  the  minute 
openings,  puncta  lachrymalia,  seen  upon  the  lachrymal  papillae  of  the 
lids  at  the  outer  extremity  of  the  lacus  lachrymalb,  and  proceed  in- 


506  ORGAN  OF   HBAR1N6. 

wards  to  the  lachrymal  sac,  where  they  terminate  beneath  a  valvnlar 
semilunar  fold  of  the  lining  membrane  of  the  sac.  The  ntperior  dnct 
at  first  ascends,  and  then  tnms  suddenly  inwards  towards  the  sac, 
forming  an  abnipt  angle.  The  inferior  duct  forms  the  same  kind  of 
angle,  by  descending  at  first,  and  then  turning  abruptly  inwards. 
They  are  dense  and  elastic  in  structure,  and  remain  constantly  open, 
so  that  they  act  like  capillary  tubes  in  absorbing  the  tears  from  the 
sur&ce  of  the  eye.  The  two  fesciculi  of  the  tensor  tarsi  muscle  are 
inserted  into  these  ducts,  and  serve  to  draw  them  inwards. 

The  Lachrymal  toe  is  the  upper  extremity  of  the  nasal  duct,  and  is 
scarcely  more  dilated  than  the  rest  of  the  canal.  It  is  lodged  in  the 
groove  of  the  lachrymal  bone,  and  is  often  distinguished  internally 
from  the  nasal  duct  by  a  semilunar  or  circular  valve.  The  sac  consists 
of  mucous  membrane,  but  is  covered  in  and  retained  in  its  place 
by  a  fibrous  expansion,  derived  from  the  tendon  of  the  orbicularis, 
which  is  inserted  into  the  ridge  on  the  lachrymal  bone ;  it  is  also 
covered  by  the  tensor  tarsi  muscle,  which  arises  from  the  same  lidge, 
and  in  its  action  upon  the  lachrymal  canals  may  serve  to  compress  the 
lachrymal  sac. 

The  Ncusal  duct  is  a  short  canal  about  three  quarters  of  an  inch  in 
length,  directed  downwards,  backwards,  and  a  little  outwards  to  the 
inferior  meatus  of  the  nose,  where  it  terminates  by  an  expanded  orifice. 
It  is  lined  by  mucous  membrane,  which  is  continuous  with  the  conr 
junctiva  above,  and  with  the  pituitary  membrane  of  the  nose  be- 
low. Obstruction  from  inflammation  and  suppuration  of  this  duct 
constitutes  the  disease  called  fistula  lachrymalis. 

Vessds  and  nerves.  —  The  lachr3rmal  gland  is  supplied  with  blood 
by  the  lachrymal  branch  of  the  ophthalmic  turtery,  and  with  nerves  by 
the  lachrymal  branch  of  the  ophthalmic  and  orbital  branch  of  the 
superior  maxillary. 


THE  ORGAN  OF  HEARING. 

The  apparatus  of  hearing  is  composed  of  three  p£u4s  ;  the  external 
ear,  middle  ear  or  tympanum,  and  internal  ear  or  labyrinth. 

The  External  ear  consists  of  two  portions,  the  pinna  and  meo/tw; 
the  former  representing  a  kind  of  funnel  which  coUecto  the  vibrations 
of  the  atmosphere,  called  sounds,  and  the  latter  a  tube  which  conveys 
the  vibrations  to  the  tympanum. 

The  Pinna  presents  a  number  of  folds  and  hollows  upon  its  surface, 
which  have  different  names  assigned  to  them.  Thus  the  external 
folded  margin  is  called  the  Mia:  (cXi^  a  fold).  The  elevation  parallel 
to  and  in  front  of  the  helix  is  called  antthdix  {^itfvl,  opposite).  The 
pointed  process,  projecting  like  a  valve  over  the  opening  of  the  ear 
from  the  &ce,  is  c^led  the  troffus  {r^tiyt,  a  goat),  probably  from 
being  sometimes  covered  with  bristly  hair  like  that  of  a  goat ;  and  a 
tubercle  opposite  to  this  is  the  antUragtis.    The  bwer  dependent  and 
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fleshy  portion  of  the  pinna,  is  the  lobulus.  The  space  between  the 
helix  and  antiheliz  is  named  the  /oasa  innominala.  Another  depres- 
sion is  observed  at  the  upper  extremity  of  the  antihelix,  which  bifur- 
cates and  leaves  a  triangular  space  between  its  branches  called  the 
scaphoid  fossa;  and  the  large  central  space  to  which  all  the  channels 
convei^  is  the  concha^  which  opens  directly  into  the  meatus. 

The  pinna  is  composed  of  integument,  fibr<HXLrtUage,  laments,  and 
muscles. 

The  Integument  is  thin,  contains  an  abundance  of  sebaceous  follicles, 
and  is  closely  connected  with  the  fibro-cartilage. 

The  Fibro-cartilage  gives  form  to  the  pinna,  and  is  folded  so  as  to 
produce  the  various  convexities  and  grooves  which  have  been  described 
upon  its  surface.  The  helia;  commences  in  the  concha,  and  partially  di- 
vides that  cavity  into  two  parts ;  on  its  anterior  border  is  a  tubercle  for 
the  attachment  of  the  attrahens  aurem  muscle,  and  a  little  above  this  a 
small  vertical  fissure,  the  fissure  of  the  helix.  The  termination  of  the 
helix  and  antihelix  forms  a  lengthened  process,  the  processus  caudatus, 
which  is  separated  from  the  concha  by  an  extensive  fissure.  Upon 
the  anterior  surface  of  the  tragus  is  another  fissure,  ^e  fissure  of  the 
tragus,  and  in  the  lobulus  the  fibro-cartilage  is  wholly  deficient.  The 
fibro-cartilage  of  the  meatus,  at  the  upper  and  anterior  part  of  the 
cylinder,  is  divided  from  the  concha  by  a  fissure  which  is  closed  in  the 
entire  ear  by  ligamentous  fibres ;  it  is  firmly  attached  at  its  termina- 
tion to  the  processus  auditorius. 

The  Ligaments  of  the  external  ear  are  those  which  attach  the  pinna 
to  the  side  of  the  head,  viz.  the  anterior,  posterior,  and  ligament  of 
the  tragus ;  and  those  of  the  fibro-cartilage  which  serve  to  preserve  its 
folds  and  connect  the  opposite  margins  of  the  fissures.  The  latter  are 
two  in  number,  the  ligament  between  the  concha  and  the  processus 
caudatus,  and  the  broad  ligament  which  extends  from  the  upper  mar- 
gin of  the  fibro-cartilage  of  the  tragus  to  the  helix,  and  completes  the 
meatus. 

The  proper  Musdes  of  the  pinna  are  the — 

Major  helicis. 
Minor  helicis, 
Tragicus, 
Antitragicus, 
Transversus  auriculae. 

The  Major  Itelicis  is  a  narrow  band  of  muscular  fibres  situated  upon 
the  anterior  border  of  the  helix,  just  above  the  tragus. 

The  Minor  helicis  is  placed  upon  the  posterior  border  of  the  helix, 
at  its  commencement  in  the  fossa  of  the  concha. 

The  Tragicus  is  a  thin  quadrilateral  layer  of  muscular  fibres,  situated 
upon  the  tragus. 

The  Antitragicus  arises  from  the  antitragus,  and  is  inserted  into  the 
posterior  extremity,  or  processus  caudatus  of  the  helix. 
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The  Trantversus  auricula^  partly  tendinous  and  partly  muscular, 
extends  transversely  from  the  convexity  of  the  concha  to  that  of  the 
helix,  on  the  posterior  sur£Ebce  of  the  pinna. 

These  muscles  are  rudimentary  in  the  human  ear,  and  deserve  only 
the  title  of  muscles  in  the  ears  of  animals.  Two  other  muscles  are 
described  by  Mr.  Tod,*  the  oUiquus  auris  and  conixadxyr  meatus^  or 
troffO'heUcus, 

The  Meatus  auditorius  is  a  canal,  partly  cartilaginous  and  partly 
osseous,  about  an  inch  in  length,  which  extends  inwards  and  a  little 
forwards  from  the  concha  to  the  tympanum.  It  is  narrower  in  the 
middle  than  at  each  extremity,  forms  an  oval  cylinder,  the  long 
diameter  being  vertical,  and  is  slightly  curved  upon  itself^  the  con- 
cavity looking  downwards. 

It  is  lined  by  an  extremely  thin  pouch  of  epidermis,  which,  when 
withdrawn  after  maceration,  preserves  the  form  of  the  meatus.  Some 
stiff  short  hairs  are  also  found  in  its  interior,  which  stretch  across  the 
tube,  and  prevent  the  ingress  of  insects  and  dust  Beneath  the  epi- 
dennis  are  a  number  of  small  cerunUnous/oUidesj  which  secrete  the  wax 
of  the  ear. 

Vessels  and  Nerves, — The  pinna  is  plentifully  supplied  with,  arteries; 
by  the  anterior  auricular  from  the  temporal,  and  by  the  posterior 
auricular  from  the  external  carotid. 

Its  Nerves  are  derived  from  the  anterior  auricular  of  the  fifth,  the 
posterior  auricular  of  the  facial,  and  the  auricularis  magnus  of  the  cer- 
vical plexus. 

MIDDLE   EAR  OR  TVMPANUM. 

The  tympanum  is  an  irregular  bony  cavity,  compressed  from  without 
inwards,  and  situated  within  the  petrous  bone.  It  is  bounded  exter- 
nally by  the  meatus  and  membrana  tympani ;  internally  by  the  base  of 
the  petrous  bone ;  and  in  its  circumference  by  the  petrous  bone  and 
mastoid  cells. 

The  Membrana  tympani  is  a  thin  and  semi-transparent  membrane 
of  an  oval  shape,  the  long  diameter  being  verticaL  It  is  inserted  into 
a  groove  around  the  circumference  of  the  meatus  near  its  termination, 
and  is  placed  obliquely  across  the  area  of  that  tube,  the  direction  of  the 
obliquity  being  downwards  and  inwards.  It  is  concave  towards  the 
meatus,  and  convex  towards  the  tympanum,  and  is  composed  of  three 
layers^  an  eastemcd  epidermic,  middle  fibrous  and  muscular,  and  intermd 
mucous,  derived  from  the  mucous  lining  of  the  tympanum. 

The  tympanum  contains  three  small  bones,  osdctda  audituSy  viz., 
the  malleus,  incus,  and  stapes. 

*  "The  Anatomy  and  Physiology  of  the  Organ  of  Hearing,"  by  David 
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The  Malleus  (hammer)  consists  of  a  head,  neck,  liandle  {manu- 
ftn'wfw),  and  two  processes,  long  (processus  gracilis^^  and  short  (processus 
brevis).  The  manubrium  is  connected  to  the  membrana  tympani  by 
its  whole  length  extending  to  below  the  central  point  of  that  mem* 
brane.  It  lies  beneath  its  mucous  layer,  and  serves  as  a  point  of 
attachment  to  which  the  radiating  fibres  of  the  fibrous  layer  converge. 
The  long  process  descends  to  a  groove  near  the  fissura  Glaseri,  and 
gives  attachment  to  the  laxator  tympani  muscle.  Into  the  short  pro- 
cess is  inserted  the  tendon  of  the  tensor  tympani,  and  the  head  of  the 
bone  articulates  with  the  incus. 


Fig.  156.* 


•  A  diagram  of  the  ear.  p.  The  pinna,  t.  The  tympanum.  I.  The  labyrinth. 
1 .  The  upper  part  of  the  helix.  2.  The  antihelix.  3.  The  tragus.  4.  Tlie 
antitn^^.  5.  The  lobulus.  6.  The  concha.  7.  The  upper  ])art  of  the  fossa 
innominata-  8.  The  meatus.  9.  The  membrana  tympani,  divided  by  the  sec- 
tion. 10.  The  three  little  bones,  crossing  the  area  of  the  tympanum,  malleus, 
incus,  and  stanes ;  the  foot  of  the  stapes  blocks  up  the  fenestra  ovalis  upon  the 
inner  wall  of  the  tympanum.  1 1 .  The  promontory.  12.  The  fenestra  rotunda ; 
the  dark  opening  above  the  ossicula  leads  into  the  mastoid  cells.  13.  The  Eus- 
tachian tube ;  *the  little  canal  upon  this  tube  contains  the  tensor  tympani  mus- 
cle in  its  passage  to  the  tympanum.  14.  The  vestibule.  15.  The  three  semi- 
circular canals,  horizontal,  perpendicular  and  oblioue.  l6.  The  ampullae 
upon  the  perpendicular  and  horizontal  canals.  17*  The  cochlea.  18.  A  de- 
pression between  the  convexities  of  the  two  tubuli  which  communicate  with  the 
tympanum  and  vestibule ;  the  one  is  the  scala  tympani,  terminating  at  12 ;  the 
other  is  the  scala  vestibuli. 
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The  Incus  {anvU)  is  named  from  an  imagined  resemblance  to  an 
anvil.  It  has  also  been  likened  to  a  bicuspid  tooth,  having  one  root 
longer  than,  and  widely  separated  from  the  other.  It  consists  of  two 
processes,  which  nnite  nearly  at  right  angles,  and  at  their  junction 
fonn  a  flattened  body,  to  articulate  with  the  head  of  the  malleus.  The 
short  process  is  attached  to  the  margin  of  the  opening  of  the  mastoid 
cells  by  means  of  a  short  ligament ;  the  long  process  descends  nearly 
parallel  with  the  handle  of  the  malleus,  and  curves  inwards,  near 
its  termination.  At  its  extremity  is  a  small  globular  projection,  the 
Of  orbiculare^  which  in  the  foBtus  is  a  distinct  bone,  but  becomes 
anchylosed  to  the  long  process  of  the  incus  in  the  adult ;  this  process 
articulates  with  the  head  of  the  stapes. 

The  Stapes  is  shaped  like  a  stirrup,  to  which  it  bearo  a  close  resem- 
blance. Its  head  articulates  with  the  os  orbiculare,  and  the  two 
branches  are  connected  by  their  extremities  with  a  flat  oval-shaped 
plate,  representing  the  foot  of  the  stirrup.  The  foot  of  the  stirrup  is 
received  into  the  fenestra  ovalis,  to  the  margin  of  which  it  is  con- 
nected by  means  of  a  circular  ligament ;  it  is  in  contact,  by  its  sur- 
face, with  the  membrana  vestibuli,  and  is  covered  in  by  the  mucous 
lining  of  the  tympanum.  The  neck  of  the  stapes  gives  attachment  to 
the  stapedius  muscle. 

The  ossicula  auditiis  are  retained  in  their  position  and  moved  upon 
themselves  by  means  of  ligaments  and  muscles. 

The  Ligaments  are  three  in  number  ;  the  ligament  of  the  head  of 
the  malleus,  which  is  attached  superiorly  to  the  upper  wall  of  the 
tjrmpanum  ;  the  ligament  of  the  incus,  a  short  and  thick  band,  which 
serves  to  attach  the  extremity  of  the  short  process  of  that  bone  to  the 
margin  of  the  opening  of  the  mastoid  cells  ;  and  the  circular  ligament 
which  connects  the  margin  of  the  foot  of  the  stapes  with  the  circum- 
ference of  the  fenestra  ovalis.  These  ligaments  have  been  described 
as  muscles,  by  Mr.  Tod,  under  the  names  of  superior  capitis  mallei, 
obliquus  incudis  extemus  posterior,  and  musculus  vel  structura  sta- 
pedii  inferior. 

The  Mu9cles  of  the  tympanum  are  four  in  number,  the — 

Tensor  tpupani, 
Laxator  tympani, 
Laxator  tympani  minor, 
Stapedius. 

The  Tensor  tympani  (musculus  intemus  mallei)  arises  from  the 
spinous  process  of  the  sphenoid,  from  the  petrous  portion  of  the  tem- 
poral bone,  and  from  the  Eustachian  tube,  and  passes  forwards  in  a 
distinct  canal,  separated  from  the  tube  by  the  processus  cochleariformis, 
to  be  inserted  into  the  handle  of  the  malleus,  immediately  below  the 
commencement  of  the  processus  gracilis. 

The  Laxator  tympani  (musculus  extemus  mallei)  arises  from  the 


FORAMINA   OP   THB   TYMPANUM.  511 

Spinous  process  of  the  sphenoid  bone,  and  passes  throogh  an  opening 
in  the  fiasura  Glaseri,  to  be  inserted  into  the  long  process  of  the 
malleus.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Lcumtor  iympani  minor  arises  from  the  upper  margin  of  the 
meatus,  and  is  inserted  into  the  handle  of  the  malleus,  near  the  pro- 
cessus brevis.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and  escapes 
from  its  summit  to  be  inserted  into  the  neck  of  the  stapes. 

Foramina. — The  openings  in  the  tympanum  are  ten  in  number,  ^ve 
larffe  and  five  small ;  they  are — 

Large  Openings.  Small  Openings, 

Meatus  auditorius.  Entrance  of  the  chorda  tympani, 

Fenestra  ovalis,  Exit  of  the  chorda  tympani. 

Fenestra  rotunda.  For  the  laxator  tympani, 

Mastoid  cells,  For  the  tensor  tympani. 

Eustachian  tube.  For  the  stapedius. 

The  opening  of  the  meatus  auditorius  has  been  previously  described. 

The  Fenesira  ovalis  (fenestra  vestibuli),  is  a  reniform  opening, 
situated  at  the  bottom  of  a  small  oval  fossa  (the  pelvis  ovalis),  in  the 
upper  part  of  the  inner  wall  of  the  tympanum,  directly  opposite  the 
meatus.  The  long  diameter  of  the  fenestra  is  directly  horizontally, 
and  its  convex  borders  upwards.  It  is  the  opening  of  communication 
between  the  tympanum  and  the  vestibule,  and  is  closed  by  the  foot  of 
the  stapes  and  by  the  lining  membranes  of  both  cavities. 

The  Fenestra  rotunda  (fenestra  cochleae)  is  somewhat  triangular  in 
its  form,  and  situated  in  the  inner  wall  of  the  tympanum,  below  and 
rather  posteriorly  to  the  fenestra  ovalis,  from  which  it  is  separated  by 
a  bony  elevation,  called  the  promontory.  It  serves  to  establish  a  com- 
munication between  the  tympanum  and  the  cochlea.  In  the  fresh 
subject  it  is  closed  by  a  proper  idembrane  (m.  tympani  secundaria),  as 
well  as  by  the  lining  of  both  cavities. 

The  Mastoid  cells  are  numerous,  and  occupy  the  whole  of  the 
interior  of  the  mastoid  process,  and  part  of  the  petrous  bone.  They 
communicate  by  a  large  irregular  opening  with  the  upper  and  posterior 
circumference  of  the  tympanum. 

The  Eustachian  tube  is  a  canal  of  communication  extending  ob- 
liquely between  the  pharynx  and  the  anterior  circumference  of  the 
tympanum.  In  structure  it  is  partly  hbro-cartilaginous  and  partly 
osseous,  is  broad  and  expanded  at  its  pharyngeal  extremity,  and 
narrow  and  compressed  at  the  tympanum. 

The  smaller  openings  serve  for  the  transmission  of  the  chorda  tym- 
pani nerve,  and  three  of  the  muscles  of  the  tympanum. 

The  opening  by  which  the  chorda  tympani  enters  the  tympanum,  is 
near  the  root  of  the  pyramid,  at  about  the  middle  of  the  posterior 
ivall. 
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The  opening  of  exit  for  the  dicrda  tympam  is  at  the  fissnra  Glaseri 
in  the  anterior  waU  of  the  tympanum. 

The  opening  for  the  leuxUor  tympani  mttade  is  also  sitaated  in  the 
fissura  Glaaeri,  in  the  anterior  toaU  of  the  tympanum* 

The  opening  for  the  tenaor  tympani  muscle  is  in  the  inner  toall,  im- 
mediately ahoYe  the  opening  of  the  Eustachian  tuhe. 

The  opening  for  the  stapedius  musde  is  at  the  apex  of  a  conical  bony 
eminence,  called  the  pyramid,  which  is  situated  on  the  posterior  wall 
of  the  tympanum,  immediately  behind  the  fenestra  ovalis. 

Directly  above  the  fenestra  ovalis  is  a  rounded  rui^  formed  by  the 
projection  of  the  aqtueductus  FallopH, 

Beneath  the  fenestra  ovalis  and  separating  it  from  the  fenestra  ro- 
tunda is  the  promontory^  a  rounded  prominence  formed  by  the  projec- 
tion of  the  first  turn  of  the  cochlea.  It  is  channeled  upon  its  surface 
by  three  small  grooves,  which  lodge  the  three  tympanic  branches  of 
Jacobson^s  nerve. 

The  Foramina  and  processes  of  (he  tympanum  may  be  arranged, 
according  to  their  situation,  into  four  groups. 

1.  In  the  Eatemal  wall  is  the  meatus  auditorius,  closed  by  ^e 
membrana  tympani, 

2.  In  tlie  Inner  wall,  from  above  downwards,  are  the — 

Opening  for  the  tensor  tympani. 

Ridge  of  the  aquaeductus  Fallopii, 

Fenestra  ovalis. 

Promontory, 

Grooves  for  Jacobson's  nerve. 

Fenestra  rotunda. 

3.  In  the  Posterior  wall  are  the — 

Opening  of  the  mastoid  cells 

Pyramid, 

Opening  for  the  stapedius. 

Opening  for  Jacobson^s  nerve, 

Apertura  chordae  (entrance). 

4.  In  the  Anterior  toall  are  the — 

Eustachian  tube, 

Fissura  Glaseri, 

Opening  for  the  laxstor  tpmpani 

Apertura  chordae  (exit). 

The  tympanum  is  lined  by  a  vascular  mucous  membrane,  which  in- 
vests the  ossicula  and  chorda  tympani,  and  forms  the  internal  layer  of 
the  membrana  tympani.     From  the  tympanum  it  is  reflected  into  the 
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mastoid  cells,  which  it  lines  throughout,  and  passes  through  the  Eus- 
tachian tube  to  become  continuous  with  the  mucous  membrane  of  the 
pharynx. 

Vessels  and  Nerves. — The  Arteries  of  the  tympanum  are  derived 
from  the  internal  maxillary,  internal  carotid,  and  posterior  auricular. 

Its  Nerves  are — 1.  Minute  branches  from  the  facial^  which  are 
distributed  to  the  stapedius  muscle.  2.  The  chorda  tympanic  which 
leaves  the  facial  nerve  near  the  stylo-mastoid  foramen,  and  arches 
upwards  to  enter  the  tympanum  at  the  root  of  the  pyramid ;  it  then 
passes  forwards  between  the  handle  of  the  malleus  and  long  process  of 
the  incus,  to  its  proper  opening  in  the  fissura  Glaseri.  3.  The  tytn- 
panic  branches  of  J<uioltmnCs  nerve^  which  are  distributed  to  the  mem- 
branes of  the  fenestra  ovalis  and  fenestra  rotunda,  and  to  the  Eusta- 
chian tube,  and  form  a  plexus  by  communicating  with  the  carotid 
plexus,  otic  ganglion,  and  Vidian  nerve.  4.  A  filament  from  the  otic 
ganglion  to  the  tensor  tympani  muscle. 


INTERNAL    BAR. 

The  Internal  ear  is  called  labyrinth,  from  the  complexity  of  its  com- 
munications ;  it  consists  of  a  membranous  and  an  osseous  portion. 
The  osseous  labyrinth  presents  a  series  of  cavities  which  are  channeled 
through  the  substance  of  the  petrous  bone,  and  is  situated  between  the 
cavity  of  the  tympanum  and  the  meatus  auditorius  intemus*  It. is 
divisible  into  the — 

Vestibule, 
Semicircular  canals. 
Cochlea. 

The  Vestibule  is  a  small  three-cornered  cavity,  compressed  from 
without  inwards,  and  situated  immediately  within  the  inner  wall  of 
the  tympanum.  The  three  comers  which  are  named  ventricles  or 
comua  are  placed,  one  anteriorly,  one  superiorly,  and  one  posteriorly. 

The  Anterior  ventricle  receives  the  oval  aperture  of  the  scala  vesti- 
buli ;  the  superior,  the  ampullary  openings  of  the  superior  and  hori- 
zontal semicircular  canals  ;  the  posterior  ventricle  receives  the  am- 
pullary opening  of  the  oblique  semicircular  canal,  the  common  aperture 
of  the  oblique  and  perpendicular  canals,  the  termination  of  the  hori- 
zontal canal,  and  the  aperture  of  the  aquaeductus  vestibuli.  In  the 
anterior  ventricle  is  a  small  depression,  which  corresponds  with  the 
posterior  segment  of  the  cul  de  sac  of  the  meatus  auditorius  intemus  ; 
it  is  called  the  fovea  hemispherica,  and  is  pierced  by  a  cluster  of  small 
openings,  the  macula  cribrosa.  In  the  superior  ventricle  of  the  vesti- 
bule is  another  small  depression,  the  fovea  elliptica,  which  is  separated 
from  the  fovea  hemispherica  by  a  projecting  crest,  the  eminentia 
pyramidalis.    The  latter  is  pierced  by  numerous  minute  jopenings  for 
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the  panage  of  nerrons  filaments.  The  posterior  ventride  presents  a 
third  small  depression,  the  fovea  sulcifonnis,  which  leads  upwards  to 
the  ostium  aquaeductus  vestibuli.  The  internal.  toaU  of  the  vestibule 
corresponds  with  the  bottom  of  the  cul  de  sac  of  the  meatus  auditorius 
intemus,  and  is  pierced  by  numerous  small  openings  for  the  trans- 
mission of  nervous  filaments.  In  the  ademal  or  tympanic  tcall  is  the 
reniform  opening  of  the  fenestra  ovalis  (fenestra  vestibuli),  the  margin 
of  which  presents  a  prominent  rim  towards  the  cavity  of  the  vestibiile. 
The  openings  of  the  vestibule  may  be  arranged,  like  those  of  the 
tympanum,  into  large  and  sTnall. 

The  Large  openmgi  are  seven  in  number ;  viz.  the — 

Fenestra  ovalis, 

Scala  vestibuli. 

Five  openings  of  the  three  semicircular  canals. 

The  SmaU  openings  are  the — 

Aquaeductus  vestibuli. 

Openings  for  small  arteries. 

Openings  for  branches  of  the  auditory  nerve. 

The  Fenestra  ovalis  has  already  been  described  ;  it  is  the  opening 
into  the  tympanum. 

The  opening  of  the  scala  vestUndi  is  the  oval  termination  of  the  ves- 
tibular canal  of  the  cochlea. 

The  Aqtueductus  vestibiUi  (canal  of  Cotunnius)  is  the  commencement 
of  the  small  canal  which  opens  under  the  osseous  scale  upon  iJie  pos- 
terior surfiice  of  the  petrous  bone.  It  gives  passage  to  a  procera  of 
membrane  which  is  continuous  internally  with  the  lining  membrane 
of  the  vestibule,  and  externally  with  the  dura  mater,  and  to  a  small 
vein. 

The  Openings  for  the  arteries  and  nerves  are  situated  in  the  internal 
wall  of  the  vestibule,  and  correspond  with  the  termination  of  the 
meatus  auditorius  internus. 

The  Semicircular  canals  are  three  bony  passages  communi- 
cating with  the  vestibule,  into  which  they  open  by  both  extremities. 
Near  one  extremity  of  each  of  the  canals  is  a  remarkable  dilatation  of 
its  cavity,  which  is  called  the  ampulla  (sinus  ampullaceus).  The 
superior^  or  perpendicular  canal  (canalis  semicircularis  verticals  supe- 
rior), is  directed  transversely  across  the  petrous  bone,  forming  a  pro- 
jection upon  the  anterior  face  of  the  latter.  It  commoices  by  means 
of  an  ampulla  in  the  superior  ventricle  of  the  vestibule,  and  terminates 
posteriorly  by  joining  with  the  oblique,  and  forming  a  common  canal, 
which  opens  into  the  upper  part  of  the  posterior  ventricle.  The 
middle  or  obliqtte  canal  (canalis  semicircularis  verticalis  posterior)  cor- 
responds with  the  posterior  part  of  the  petrous  portion  of  the  temporal 
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a  by  an  unpullaiy  dilatation  in  the  posterior  ven- 
tricle, and  curves  nearly  perpendicukriy  npwards  to  tenninale  in  the 
common  canaL  In  the  Bmpulla  of  thU  canal  are  nmneroug  minute 
openings  for  nervous  tilaiaenla.  The  inferior  or  kananilal  canal 
(csnalis  semiciccnlariB  horiiontalis)  ie  directed  outwards  towanls  the 
hMeofthe  petrous  bone,  and  is  shorter  than  the  two  preceding.  Il 
commences  by  an  ampullary  dilatation  in  the  superior  ventricle,  and 
terminates  in  the  poBlerior  ventricle. 

The  COCHLIA  [mail  j-;_  ,5,  . 

lis/Q  fcnns  the  anterior  " 

portion  of  the  labyrinth, 
coiTGsponding  by  its 
apex  with  the  anterior 
wall  of  the  petroQB 
bone,  and  by  its  base 
with  the  anterior  de- 
presuon  at  tiie  bottom 
of  the  col  de  sac  of  the 


an  oBseotu  and  gradual- 
ly tapering  canal,  about 
one  inch  and  a  half  in 
Isnglb,    which    maliea 

two  tums  and  a  half  spirally  around  a  central  axis  called  the  modiolus. 
The  central  axis  or  modiolus  is  large  near  its  base  where  it  corre 
sponds  with  the  first  turn  of  the  cochlea,  and  diminiahes  in  diameter 
towards  its  extremity.  At  its  base  it  is  pien.ed  by  numerous 
minute  openings  which  transmit  the  filaments  of  the  cochlear  nerve 
These  openings  are  disposed  in  a  spiral  manner  hence  thev  have 
received   ftom    Cotunniuat   the   name   of  tiaclns   sp  nl  a   forarainn 
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lentuft.  Th^  modiolus  is  everywhere  traversed  in  the  direction  of  its 
length  by  minute  canals,  which  proceed  from  the  tractus  spiralis 
foraminulentus,  and  terminate  upon  the  sides  of  the  modiolus,  by 
opening  into  the  canal  of  the  cochlea  or  upon  the  surface  of  its  lamina 
spiralis.  The  central  canal  of  the  tractus  spiralis  foraminulentus  is 
lai^ger  than  the  rest,  and  is  named  the  tubulus  centralis  modioli ;  it 
is  continued  onwards  to  the  extremity  of  the  modiolus,  and  transmits 
a  nerve  and  small  artery,  the  arteria  centralis  modioli. 

The  interior  of  the  canal  of  the  cochlea  is  partially  divided  into  two 
passages  (scalse)  by  means  of  a  thin  and  porous  lamina  of  bone  (zonula 
ossea  laminae  spiralis),  which  is  wound  spirally  around  the  modiolus 
in  the  direction  of  the  canal.  This  bony  septum  extends  for  about 
two-thirds  across  the  diameter  of  the  canal,  and  in  the  fresh  subject  is 
prolonged  to  the  opposite  wall  by  means  of  a  membranous  layer,  so  as 
to  constitute  a  complete  partition,  the  lamina  spiralis.  The  osseous 
lamina  spiralis  consists  of  two  thin  lamellae  of  bone,  between  which,  and 
through  the  perforations  on  their  surfaces,  the  filaments  of  the  cochlear 
nerve  reach  the  membrane  of  the  cochlea.  At  the  apex  of  the  cochlea 
the  lamina  spiralis  terminates  by  a  pointed,  hook-shaped  process,  the 
hamulus  laminae  spiralis.  The  two  scalae  of  the  cochlea,  which  are  com- 
pletely separated  throughout  their  length  in  the  living  ear,  communicate 
superiorly  over  the  hamulus  laminae  spiralis  by  means  of  an  opening 
common  to  both,  which  has  been  termed  by  Breschet  helico-lrema 
(SXil,  iXlc^M  volvere — t^/m).  Inferiorly,  one  of  the  two  scalae,  the 
scala  vestibuli,  terminates  by  means  of  an  oval  aperture  in  the 
anterior  ventricle  of  the  vestibule;  while  the  other,  the  scala  tympanl, 
becomes  somewhat  expanded,  and  opens  into  the  tympanum 
through  the  fenestra  rotimda  (fenestra  cochleae).  Near  the  termi- 
nation of  the  scala  tympani  is  the  small  opening  of  the  aquaeductus 
cochleae. 

The  internal  surface  of  the  osseous  labyrinth  is  lined  by  a  ^fibro- 
serous  membrane^  which  is  analogous  to  the  dura  mater  in  performing 
the  office  of  a  periosteum  by  its  exterior,  whilst  it  fulfils  the  purpose 
of  a  serous  membrane  by  its  internal  layer,  secreting  a  limpid  fluid, 
the  aqua  labyrinthi  (liquor  Cotunnii),and  sending  a  reflection  inwards 
upon  the  nerves  distributed  to  the  membranous  labyrinth.  In  the 
cochlea  the  membrane  of  the  labyrinth  invests  the  two  surfiaces  of  the 
bony  lamina  spiralis,  and  being  continued  from  its  border  across  the 
diameter  of  the  canal  to  its  outer  walU  forms  the  membninous  lamina 
spiralis,  and  completes  the  separation  between  the  scala  tympani  and 
scala  vestibuli.  The  fenestra  ovalis  and  fenestra  rotunda  are  closed 
by  an  extension  of  this  membrane  across  them,  assisted  by  the  mem- 
brane of  the  tympanum  and  a  proper  intermediate  layer.  Besides 
lining  the  interior  of  the  osseous  cavity,  the  membrane  of  the  laby- 
rinth sends  two  delicate  processes  along  the  aqueducts  of  the  vestibule 
and  cochlea  to  the  internal  surface  of  the  dura  mater,  with  which  they 
are  continuohs.     These  processes  /ire  the  remains  of  a  communication 
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membnuioiM  temicirenlar  canalfl  are  two-thirdB  smaUer  in  diameter 
than  the  oeseous  canals. 

The  membranous  labyrinth  is  retained  in  its  position  by  means  of 
the  nmherous  nervous  filaments  which  are  distributed  to  it  from  the 
openings  in  the  inner  wall  of  the  vestibule,  and  is  separated  from 
the  lining  membrane  of  the  labyrinth  by  the  aqua  labyrinth!.  In 
structure  it  is  composed  of  four  layers :  an  external  or  serous  layer, 
derived  from  the  lining  membrane  of  the  labyrinth ;  a  vascular  layer, 
in  which  an  abundance  of  minute  vessels  are  distributed ;  a  nervous 
layer,  formed  by  the  expansion  of  the  filaments  of  the  vestibular  nerve 
and  an  internal  and  serous  membrane,  by  which  the  limpid  fluid  which 
fills  its  interior  is  secreted.  Some  patches  of  pigment  have  been  ob- 
served by  Mr.  Wharton  Jones  in  the  tissue  of  the  membranous  laby- 
rinth of  man.    Among  animals  such  spots  are  constant 

The  membranous  labyrinth  is  filled  in  its  interior  with  a  limpid 
fluid,  first  well  described  by  Scarpa,  and  thence  named  liquor  Scarps* 
(endolymph,  vitreous  humour  of  the  ear),  and  contains  two  small  calr* 
careous  masses  called  otoconites.  The  atoconiies  (tfc/f,  «r«f  x«Mf,  the 
ear^dust),  consist  of  an  assemblage  of  minute,  crystalline  particles  of  car- 
bonate and  phosphate  of  lime,  held  together  by  animal  substance,  and 
probably  retained  in  form  by  a  reflection  of  the  lining  membrane  of 
the  mebranous  labyrinth.  They  are  found  suspended  in  the  liquor 
ScarpsB;  one  in  the  saoculus  communis,  the  other  in  the  sacculus 
proprius,  from  that  part  of  each  sac  with  which  the  nerves  are  con- 
nected. 

The  Auditory  nsrvb  divides  into  two  branches  at  the  bottom  of 
the  cul  de  sac  of  the  meatus  auditorius  intemus ;  a  vestibular  nerve, 
and  a  cochlear  nerve.  The  vestibular  nerve^  the  most  posterior  of 
the  two,  divides  into  three  branches,  superior,  middle,  and  inferior. 
The  superior  vestibular  branch  gives  off  a  number  of  filaments  which 
pass  through  the  minute  openings  of  the  eminentia  pyramidalis  and 

the  vestibule,  and  that  below  it  in  the  inferior  ventricle.  12.  The  sacculus 
proprius  situated  in  the  anterior  ventricle ;  its  otoconite  is  seen  through  its 
membranous  parietes,  and  a  nervous  fiasciculus  derived  from  the  middle 
branch  of  the  vestibular  nerve  is  distributed  to  it.  The  spaces  around  the 
membranous  labvrinth  are  occupied  by  the  aqua  labyrinwi.  IS.  The  first 
turn  of  the  cochlea;  the  figure  points  to  the  soda  tympani.  14.  The  extre- 
mity of  the  scalatympani  corresponding  with  the  fenestra  rotunda.  16.  The 
lamina  spiralis ;  the  figure  is  situated  in  the  scala  vestibuli.  l6.  The  open- 
ing of  toe  scala  vestibuli  into  the  vestibule.  17.  The  second  turn  oi  the 
cochlea;  the  figure  is  placed  upon  the  lamina  spiralis,  and  therefore  in  the 
scala  vestibuli,  the  scala  tympani  being  beneath  the  lamina.  18.  The  re- 
maining half  turn  of  the  cochlea ;  the  figure  is  placed  in  the  scala  tympani. 
19  The  lamina  spiralis  terminating  in  a  falciform  extremity.  The  darx  space 
included  vrithin  the  falciform  curve  of  the  extremity  of  the  lamina  spiralis  is 
the  helicotrema.    20.  The  infundibulum. 

*  Antonio  Scarpa  is  celebrated  for  several  beautiful  surgical  and  anatomi- 
cal monographs;  as,  for  example,  his  work  on  "  Aneurism,"  "  De  Auditu  et 
Olfactu,"  &c.  An  account  of  the  aqua  labyrinthi  will  be  found  in  his  anato- 
mical observations  "  De  Structure  Fenestree  Rotundae,  et  de  l^mpano 
Secundario."  * 
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superior  ventricle  of  the  vestibule,  and  are  distributed  to  the  sacculus 
communis  and  ampullse  of  the  perpendicular  and  horizontal  semicircular 
canals.  The  middle  vestibular  branch  sends  off  numerous  filaments, 
which  pass  through  the  openings  of  the  macula  cribrosa  in  the  anterior 
ventricle  of  the  vestibule,  and  are  distributed  to  the  sacculus  proprius. 
The  inferior  and  smallest  branch  takes  its  course  backwards  to  the 
posterior  wall  of  the  vestibule,  and  gives  off  filaments  which  pierce  the 
wall  of  the  ampullary  dilatation  of  the  oblique  canal  to  be  distributed 
upon  its  ampulla.  According  to  Stiefensand  there  is  in  the  situation 
of  the  point  of  entrance  of  the  nervous  filaments  into  the  ampullae  a 
deep  depresiuon  upon  the  exterior  of  the  membrane,  and  upon  the  in- 
terior a  corresponding  projection,  which  forms  a  kind  of  transverse 
septum,  partially  dividing  the  cavity  of  the  ampulla  into  two  cham- 
bers. In  the  substance  of  the  sacculi  and  ampullse,  the  nervous 
filaments  radiate  in  all  directions,  anastomosing  with  each  other,  and 
forming  interlacements  and  loops,  and  they  terminate  upon  the  inner 
surfiice  of  the  membrane  in  minute  papillae,  resembling  those  of  the 
retina. 

The  OxMear  nerve  divides  into  numerous  filaments  which  enter  the 
foramina  of  the  tractus  spiralis  foraminulentus  in  the  base  of  the 
cochlea,  and  passing  upwards  in  the  canals  of  the  modiolus,  bend  out- 
wards at  right  angles,  to  be  dislributed  in  the  tissue  of  the  lamina 
spiralis.  The  central  portion  of  the  nerve  passes  through  the  tubulus 
centralis  of  the  modiolus,  and  supplies  the  apicial  portion  of  the  lamina 
spiralis.  In  the  lamina  spiralis  the  nervous  filaments  lying  side  by 
side  on  an  even  plane  form  numerous  anastomosing  loops,  and  spread 
out  into  a  nervous  membrane.  According  to  Treviranus  and  Gottsche, 
the  ultimate  terminations  of  the  filaments  assume  the  form  of  papillae. 

The  Arteries  of  the  labyrinth  are  derived  principally  from  the 
auditory  branch  of  the  superior  cerebellar  artery. 


ORGAN  OF  TASTE. 

The  Tonfftie  is  composed  of  muscular  fibres,  which  are  distributed  in 
layers  arranged  in  various  directions :  thus,  some  are  disposed  lot^- 
uidindUy ;  others  transversely ;  others,  again,  oUiquely  and  vertically. 
Between  the  muscular  fibres  is  a  considerable  quantity  of  adipose 
substance. 

The  tongue  is  connected  posteriorly  with  the  os  hyoides  by  muscular 
attachment,  and  to  the  epiglottis  by  mucous  membrane,  forming  the 
three  folds  which  are  called  frana  epiglottidis.  On  either  side  it  is 
held  in  connection  with  the  lower  jaw  by  mucous  membrane,  and  in 
front  a  fold  of  that  membrane  is  formed  beneath  its  under  sur&ce, 
which  is  named  frcBnum  lingue. 

The  sur&ce  of  the  tongue  is  covered  by  a  dense  layer  analogous  to 
the  corium  of  the  skin,  which  gives  support  to  papillae.    A  raphe 
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marks  the  middle  line  of  the  oigan,  and  divides  it  into  symmetrical 
halves. 

The  PapilUe  of  the  tongue  are  the  — 

Papillae  circumvallatae, 
Papillae  conicse, 
Papillae  filifonnes, 
Papillae  fangifonnes. 

The  PapiUa  eircumvaUata  are  of  large  size,  and  from  fifteen  to 
twenty  in  number.  They  are  situated  on  the  dorsum  of  the  tongue, 
near  its  root,  and  form  a  row  on  each  side,  which  meets  its  fellow 
at  the  middle  line,  like  the  two  branches  of  the  letter  A.  Each 
papilla  resembles  a  cone,  attached  by  its  apex  to  the  bottom  of  a  cup- 
shaped  depression :  hence  they  are  also  named  papillae  cxdyc^ormea. 
This  cup-shaped  cavity  forms  a  kind  of  fossa  around  the  papilla, 
whence  their  name  dreumvaUaia,  At  the  meeting  of  the  two  rows  of 
these  papillae  upon  the  middle  of  the  root  of  the  tongue,  is  a  deep 
mucous  follicle  called /bram^n  cacum. 

The  Papil/4E  conica  and  fil^ormes  cover  the  whole  sur&oe  of  the 
tongue  in  front  of  the  circumvallatae,  but  are  most  abundant  near  its 
apex.  They  are  conical  and  filiform  in  shape,  and  have  their  points 
directed  backwards. 

The  Papilla /kngi^rmes  are  irregularly  dispersed  over  the  dorsum 
of  the  tongue,  and  are  easily  recognised  among  the  other  papillae  by 
their  rounded  heads  and  larger  size.  A  number  of  these  papillae  will 
generally  be  observed  at  the  tip  of  the  tongue. 

Behind  the  papillae  circumvallatae,  at  the  root  of  the  tongue,  are  a 
number  of  mucous  glands^  which  open  upon  the  sur£aoe.  They  hare 
been  improperly  described  as  papillae  by  some  authors. 

Vesads  and  Nerves*  —  The  tongue  is  abundantly  supplied  with 
blood  by  the  lingual  arteries. 

The  Nerves  are  three  in  number,  and  of  large  size :  The  gustcir 
tory  branch  of  the  fifth,  which  is  distributed  to  the  papillae,  and  is  the 
nerve  of  common  sensation  and  of  taste.  The  glossopharyngeal,  which 
is  distributed  to  the  mucous  membrane,  follicles,  and  glands  of  the 
tongue,  is  a  nerve  of  sensation  and  motion  ;  i|^so  serves  to  associate 
the  tongue  with  the  pharynx  and  larynx.  Fanizza^s  experiments, 
tending  to  prove  that  this  is  the  true  nerve  of  taste,  are  rendered 
questionable  by  recent  observations.  The  hypoglosscU  is  the  motor 
nerve  of  the  tongue,  and  is  distributed  to  the  muscles. 

The  Mucous  membrane  which  invests  the  tongue,  is  continuous 
with  the  dermis  along  the  maigin  of  the  lips.  On  either  side  of  the 
fraenum  linguae  it  may  be  traced  through  the  sublingual  ducts  into 
the  sublingual  glands,  and  along  Wharton^s*  ducts  into  the  sub- 

*  Thomas  Wharton,  an  English  physician,  devoted  considerable  attention  to 
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mazfllary  glands  :  from  the  sides  of  the  cheeks  it  passes  throngb  the 
openings  of  Stenon's*  ducts  to  the  parotid  glands:  in  the  feuces,  it 
forms  the  assemblage  of  follicles  called  tonsils,  and  may  be  dience 
traced  downwards  into  the  larynx  and  pharynx,  where  it  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane. 

Beneath  the  mucous  membrane  of  the  mouth  are  a  number  of  small 
^fiandidar  fframUes,  which  pour  their  secretion  upon  the  surface.  A 
considerable  number  of  them  are  situated  withm  the  lips,  in  the 
palate,  and  in  the  floor  of  the  mouth.  They  are  named  from  the 
position  which  they  may  chance  to  occupy,  labuU^  palatine  glands,  &c. 
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The  Shin  is  the  exterior  investment  of  the  body,  which  it  serves  to 
cover  and  protect.  It  is  continuous  at  the  apertures  of  the  internal 
cavities  with  the  lining  membrane  of  those  cavities,  the  internal  skin 
or  mucous  membrane,  and  is  composed  essentially  of  two  layers, 
dermis  and  epidermis. 

The  DBRMI8  or  cutis  is  chiefly  composed  of  areolar  tissue,  besides 
which  it  has  entering  into  its  structure  elastic  and  contractile  fibrous 
tissue,  together  with  blood-vessels,  lymphatic  vessels  and  nerves. 
The  areolar  tissue  exists  in  greatest  abundance  in  the  deeper  stratum 
of  the  dermis,  which  is  consequently  dense,  white,  and  coarse  ;  the 
superficial  stratum,  on  the  other  hand,  is  fine  in  texture,  reddish  in 
colour,  soft,  raised  into  minute  papills,  and  highly  vascular  and  sensi- 
tive. These  diflerences  in  structure  have  given  rise  to  a  division 
of  the  dermis  into  the  deep  stratum,  or  cortttm,  and  the  superficial,  or 
papUlary  layer. 

In  the  Chrium  the  areolar  tissue  is  collected  into  fiuciculi,  which 
are  small,  and  closely  interwoven  in  the  superficial  strata,  large  and 
coarse  in  the  deep  strata ;  in  the  latter  forming  an  areolar  network 
with  large  areolae,  which  are  occupied  by  adipose  tissue.  These 
areolae  are  the  channels  by  which  the  branches  of  vessels  and  nerves 
find  a  safe  passage  to  the  papillary  layer,  in  which  and  in  the  superficial 
strata  of  the  corium  they  are  principally  distributed.  The  yellow 
elastic  tissue  is  found  chiefly  in  the  superficial  strata,  the  red  con- 
tractile tissue  in  the  deep.  It  is  to  the  latter  that  the  nipples  and 
^scrotum  owe  their  contractile  powers,  and  the  general  sur&ce  of  the 
skin  the  contraction  which  is  known  by  the  name  of  cuiis  anserina. 
The  corium  presents  some  variety  in  thickness  in  different  parts  of  the 
body.  Thus  in  the  more  exposed  regions,  as  the  back,  the  outer 
sides  of  the  limbs,  the  palms  and  the  soles,  it  is  remarkable  for  its 
thickness  ;  while  on  protected  parts  it  is  comparatively  thin.     On  the 

the  anatomy  of  the  various  glands :  his  work,  intitled  "  Adenogn^hia,"  &c.  was 
published  in  l65d. 

*  Nicholas  Stenon,  a  Danish  anatomist :  he  was  made  professor  in  Copen- 
hagen in  1672. 


eyelidi,  the  penim 
U  coimecud  hy  it 
of  tht  body. 

The  Pi^iAtary  layer  of  the  dermu  u  isiMd  in  the  form  of  omical 
pmnineiHca  or  pspillm.    Upon  the  genenl  *nt&Ke  of  the  body  the 
papilhe  are  ihort  and  exceedingly  minnle ;  bat  in  other  stnatioDa,  ■> 
on  the  p*iiMT  auiface  of  the  handB  and  fingen,  and  on  the  plantar 
luifscs  of  the  feet  and  toea,  they 
"'•  "•■  are  long  and  of  large  ww.     They 

alio  diffei  in  arTsogemeot;  for  on 
the  geceral  sncfoce  they  are  dutri- 
buted  at  eqoal  diatoiicei  and  with- 
out order  ;  whenai  on  the  palnu 
and  Bolee,  and  on  the  corivBpanding 
Hurfecei  of  the  Engere  and  toea, 
they  are  collected  into  little  iquaro 
clnmpt  contiuning  from  ten  to  twen- 
ty papitls ;  and  thoH  litde  clompi 
are  diiposed  in  parallel  rova.     It 

giTea  liK  to  the  chBiacteristic  pa- 
rallel lidgea  and  furrowa  which  are 
,  met  with  on  the   hands  and  feet 

The  papitUe  in  these  little  Kgnnie 
clumps  are  for  the  moet  part  nnifbnn  in  siie  and  length,  but  ever; 
here  and  (here  one  papilla  may  be  obaerred  which  ia  longer  than  the 
rest.  The  largest  papillm  of  the  dermis  are  those  which  produce  the 
nail ;  in  the  dermic  follicle  of  the  mul  they  are  long  and  filifonn, 
while  beneath  it>  concave  surface  they  form  longitudinal  and  panllel 
plications  which  eiteod  for  nearly  the  entire  leng&i  of  that  organ.  In 
structure  each  papilla  is  composed  of  a  more  or  lew  conyoluted  oipil- 
laiy  and  a  more  or  lets  conToluled  nervous  loop. 

The  Epidermis  or  cnticle  (scarf-skin)  ia  a  product  of  the  dermie, 

'  Anstomj  of  a  portiop  nf  nXiu  Ukcp  from  the  palm  of  the  hand.  1,1.  The 
papillin  layer,  in  which  the  loDgiludinaJ  furrows  (3)  mSfkiDg;  Uie  ■muEe- 
meot  irf  the  papills?  in»  ridges  is  ahown.     Each  ridge  ia  mereDver  divided  bj 


— ^— ^,  „„-.,-  „  ^  —  ,-  . — .„_  „ si  pspillse.  of  whi —  —  _,  _..,  __ 

frequeadj  longer  and  larger  than  the  real.  In  this  flgure  Ih«  long  p^illie  are 
■lone  seen,  Ilie  rest  being  too  numcioua  to  intiijducc  into  a  woad.engraviDg- 
«.  Thp  n'tp  miinniiiini  raivd  from  the  papillary  layer  and  lumed  back;  the 

ig  with  the  longf- 
ridges  correspondina  with  the  tranavetfle  furrovat 
II  rorrespDnmng  with  the  quadiSJIflllar  cluinpi  of 
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which  it  serves  to  envelope  and  defend.  That  surfiu^  of  the  epider- 
mis which  is  exposed  to  the  influence  of  the  atmosphere  and  exterior 
sources  of  injuiy  is  hard  and  homy  in  texture,  while  that  which  lies 
in  contact  with  the  papillary  layer  is  soft  and  cellular.  Hence  the 
epidermis,  like  the  dermis,  is  divisible  into  two  layers,  external  and 
internal,  the  latter  being  termed  the  reie  mneosum.  Moreover,  the 
epidermis  is  laminated  in  structure,  and  the  laminae  present  a  progres- 
sively increasing  tenuity  and  density  as  they  advance  from  the  inner 
to  the  outer  sui^Eice.  This  difference  of  density  is  dependent  on  the 
mode  of  growth  of  the  epidermis,  for  as  the  external  surfiace  is  con- 
stantly subjected  to  destruction  from  attrition  and  chemical  action,  so 
the  membrane  is  continually  reproduced  on  its  internal  sudace,  new 
layers  being  successively  formed  on  the  dermis  to  take  the  place  of  the 
old. 

The  mode  of  growth  of  the  epidermis  may  be  thus  briefly  explained; 
a  stratum  of  pl^tic  lymph  (liquor  sanguinis)  is  poured  out  upon  the 
surface  of  the  dermis.  This  fluid,  by  virtue  of  the  vital  force  inherent 
in  itself,  and  communicated  to  it  by  contact  with  a  living  tissue,  is  con- 
verted into  granules,  which  are  termed  cell-germs  or  ctfMlasts,  By 
endosmosis,  these  cyto-blasts  imbibe  serum  from  the  lymph  and  adja- 
cent tissues,  and  the  outermost  layer  or  pellicle  of  the  cyto-;blast  be- 
comes gradually  distended  by  the  imbibed  fluid.  :  The  cyto-blast  has 
now  become  a  cell,  and  the  solid  portion  of  the  ciyto-blast,  which  always 
remains  adherent  to  some  one  point  of  the  internal  surfiace  of  the  cell- 
membrane,  is  the  nudeus  of  the  ceU.  Moreover,  within  the  nucleus 
one  or  several  nuclei  are  formed 
which  are  termed  nudeolu    By  a  Fig,  i6o.* 

continuance  of  the  process  of  imbi- 
bition, the  ceU  becomes  more  or  less 
spherical;  so  that,  at  this  period, 
every  part  of  the  surface  of  the  pa- 
pillary layer  of  the  dermis  is  coated  ^  <^&a) 
by  a  thin  and  membranous  stratum, 
consisting  of  spherical  cells  lying  s  Q 
closely  pressed  together,  and  corre- 
sponding with    everjr  irregularity  ^ 
which  the  papillae  present.    But,  as               \^ 
this  production  of  cells  is  a  function               /  • 
constantly  in  operation,  a  new  lay- 
er is  formed  before  the  flrst  is  com- 
pleted, and  the  latter  is  separated 
by  subsequent  formations  farther  and  farther  from  the  surfiace  of  the 

*  A  diagram  illustrative  of  the  development  of  the  epidermis,  and  of  epithelia 
in  general.  1.  A  granule  or  cyto-blast.  2.  The  cell  seen  rising  on  the  cyto- 
blast  ;  the  latter  is  now  a  nucleus  and  a  nucleolus  may  be  detected  in  its  interior. 
3.  The  spheroidal  cell.  4.  The  oval  cell.  6.  The  elliptical  cell  6.  The  flat- 
tened cell ;  which,  by  contact  of  its  walls,  is  speedily  converted  into  a  scale  in 
which  the  nucleus  is  lost.  7.  A  nucleated  scale  as  seen  upon  its  flat  surface. 
8.  Aduster  of  such  scales. 
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papillary  layer.  With  loss  of  contact  with  the  deimis,  the  vital  force 
is  progressively  diminished ;  the  cell  becomes  subject  to  the  inflaence 
of  physical  laws,  and  evaporation  of  its  fluid  slowly  ensues.  In  con- 
sequence of  this  evaporation  the  cell  becomes  collapsed  and  flattened, 
and  assumes  an  elliptical  form  ;  the  latter  is  by  degrees  converted  into 
the  flat  cell  with  parallel  and  contiguous  layers,  and  an  included  nn- 
cleolated  nucleus ;  and  lastly,  the  flattened  cell  desiccates  into  a  thin 
membranous  scale,  in  which  the  nucleus  is  no  longer  apparent,  and 
is  thrown  off  by  desquammation. 

From  this  explanation  it  is  apparent  that  the  epidermis  must  be 
composed  of  a  series  of  strata  of  nucleolo-nucleated  cells,  which  exhibit 
a  progressive  increase  of  flattening,  from  the  plastic  fluid  and  cyto- 
blasts  of  the  deepest  layer  to  the  thin  and  homy  scales  of  the  outer- 
most layers.  It  is  this  peculiarity  that  enables  us  to  split  the  epider- 
mis into  laminse,  the  deepest  of  these  laminae,  composed  of  the  soft 
and  newly  formed  cyto-blasts  and  cells,  being  tiie  rete  mucosum.  In 
the  deepest  layer,  the  cyto-blasts  are  connected  with  each  other  by  the 
unemployed  portion  of  plastic  lymph  which  constitutes  an  intercellu- 
lar substance ;  the  cells  are  connected  by  their  parietes,  and  the  flat- 
tened cells  and  scales  by  their  surfeces  and  borders. 

The  under  sur&ce  of  the  epidermis  is  accurately  modeUed  on  the 
papillary  layer  of  the  dermis,  each  papilla  having  its  appropriate 
sheath  in  the  newly-formed  epidermis  or  rete  mucosum,  and  each 
irregularity  of  surface  of  the  former  having  its  representative  in  the 
soft  tissue  of  the  latter.  On  the  external  sur&ce,  this  character  is  lost; 
the  minute  elevations  corresponding  with  the  papillae,  are,  as  it  were, 
polished  down,  and  the  surface  is  rendered  smooth  and  uniform.  The 
palmar  and  plantar  surfiEices  of  the  hands  and  feet  are,  however,  an  ex- 
ception to  this  rule ;  for  here,  in  consequence  of  the  large  size  of  the 
papillae  and  their  peculiar  arrangement  in  rows,  ridges  corresponding 
with  the  papillae  are  strongly  marked  on  the  superficial  surface  of  the 
epidermis.  The  epidermis  is  remarkable  for  its  thickness  in  situations 
where  the  papillae  are  large,  as  in  the  palms  and  soles.  In  other 
situations,  it  assumes  a  character  which  is  also  due  to  the  nature  of  the 
sur&ce  of  the  dermis ;  namely,  that  of  being  marked  by  a  network  of 
linear  furrows,  which  trace  out  the  surface  into  small  polygonal  and 
lozenge-shaped  areae.  These  lines  correspond  with  the  folds  of  the 
dermis  produced  by  its  movements,  and  are  most  numerous  where 
those  movements  are  the  greatest,  as  in  the  plexuses  and  on  the  con- 
vexities of  joints. 

The  dark  colour  of  the  skin  among  the  natives  of  the  South  is  due 
to  the  presence  of  granules  of  pigment,  which  are  disseminated  in  the 
interstices  of  the  cyto-blasts  and  cells  of  the  rete  mucosum,  or  deve- 
loped in  the  same  situation  into  proper  pigment  cells.  In  the  super- 
ficial layers  of  the  epidermis,  as  evaporation  proceeds,  the  colour  of 
the  pigment  is  gradually  lost 

The  pores  of  the  epidermis  are  the  openings  of  the  perspiratory  ducts, 
hair  follicles,  and  sebaceous  follicles. 
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Vessels  and  Nerves. — The  Arteries  of  the  dermis  which  enter  its 
stnicture  through  the  areolae  of  the  under  surface  of  the  corium,  divide 
into  innumerable  intermediate  vessels,  which  form  a  rich  capillary 
plexus  in  the  superficial  strata  of  the  skin  and  in  its  papillary  layer. 
In  the  papillae  of  some  parts  of  the  dermis,  as  in  the  longitudinal  pli- 
cations beneath  the  nail,  the  capillary  vessels  form  simple  loops,  but 
in  other  papillae  they  are  convoluted  to  a  greater  or  less  degree  in  pro- 
portion to  the  size  and  importance  of  the  papillae.  The  Lymphatic 
vessels  probably  form,  in  the  superficial  strata  of  the  dermis,  a  plexus, 
the  meshes  of  which  are  interwoven  with  those  of  the  capillary  and 
nervous  plexus.  No  lymphatics  have  as  yet  been  discovered  in  the 
papillae. 

The  Nerves  of  the  dermis,  after  entering  the  areolae  of  the  deeper 
part  of  the  corium,  divide  into  minute  fasciculi,  and  these  quickly  sepa- 
rate into  primitive  fibres,  which  form  loops  in  the  papillae.  In  the  less 
sensitive  parts  of  the  skin  the  loops  are  simple,  and  more  or  less  acute 
in  their  bend,  in  conformity  with  the  figure  of  the  papilla.  In  the  sen- 
sitive parts,  however,  and  especially  in  the  tactile  papillae  of  the  pulps 
of  the  fingers,  the  loop  is  convoluted  to  a  greater  or  less  extent,  and 
acts  as  a  multiplier  of  sensation. 

APPBNDAGB8  OF  THB   SKIN. 

The  appendages  of  the  skin  are  the  nails,  hairs,  sebaceous  glands, 
and  perspiratory  glands  and  ducts. 

The  Nails  are  homy  appendages  of  the  skin,  identical  in  formation 
with  the  epidermis,  of  which  they  are  a  part.  A  nail  is  convex  on  its 
external  sur&ce,  concave  within,  and  implanted  by  means  of  a  thin 
margin  or  root  in  a  fold  of  the  dermis  (matrix),  which  is  nearly  two 
lines  in  depth,  and  acts  the  part  of  a  follicle  to  the  nail.  At  the 
bottom  of  the  groove  of  the  follicle  are  a  number  of  filiform  papillae, 
which  produce  the  margin  of  the  root,  and,  by  the  successive  formation 
of  new  cells,  push  the  nail  onwards  in  its  growth.  The  concave  sur- 
face  of  the  naol  is  in  contact  with  the  dermis,  and  the  latter  is  covered 
by  papillae,  which  perform  the  double  office  of  retaining  the  nail  in  its 
place,  and  giving  it  increased  thickness  by  the  addition  of  newly- 
formed  cells  to  its  under  surfiuse.  It  is  this  constant  change  occurring 
in  the  under  surfJEUie  of  the  nail,  co-operating  with  the  continual  re-pro- 
duction taking  place  along  the  margin  of  the  root,  which  ensures  the 
growth  of  the  nail  in  the  proper  direction.  The  nail  derives  a  peculi- 
arity of  appearance  from  the  disposition  and  form  of  the  papillae  on  the 
nngueal  sur&ce  of  the  dermis.  Thus,  beneath  the  root,  and  for  a 
short  distance  onwards  towards  its  middle,  the  dermis  is  covered  by 
papiUae  which  are  more  minute,  and  consequently  less  vascular  than  the 
papillae  somewhat  farther  on.  This  patch  of  papillae  is  boimded  by  a 
semilunar  line,  and  that  part  of  the  nail  covering  it  being  lighter  in  co- 
lour than  the  rest,  has  been  termed  lunula.  Beyond  the  lunula  the 
papillae  are  raised  into  longitudinal  plaits,  which  are  exceedingly  vascu- 
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lar,  and  give  a  deeper  tint  of  redness  to  the  naiL  These  plait-like 
papillfiB  of  the  dermis  are  well  calculated  by  their  form  to  offer  an  ex- 
tensive sor&oe  both  for  the  adhenon  and  formation  of  the  nail.  The 
cyto-blasts  and  cells  are  developed  on  every  part  of  their  surface, 
both  in  the  grooves  between  the  plaits  and  on  their  sides,  and  a  lamina 
of  nail  is  formed  between  each  pair  of  plaits.  When  the  under  sur- 
fiioe  of  a  nail  is  examined,  these  longitudinal  laminae,  correaponding 
with  the  longitudinal  papillae  of  the  unffueal  portion  of  the  dermis,  are 
distinctly  apparent,  and  if  the  nail  be  forcibly  detached,  the  lamine 
may  be  seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.  It 
is  Uiis  structure  that  gives  rise  to  the  ribbed  appearance  of  the  naiL 
The  papillary  surfiEure  of  the  dermis  which  produces  the  nail  is  conti- 
nuous around  the  circumference  of  the  attached  part  of  that  organ 
with  the  dermis  of  the  surrounding  skin,  and  the  homy  structure  of 
the  nail  is  consequently  continuous  with  that  of  the  epidermis. 

Hairs  are  homy  append^s  of  the  skin  produced  by  the  involution 
and  subsequent  evolution  of  the  epidermis;  the  involution  constituting 
the  follicle  in  which  the  hair  is  enclosed,  and  the  evolution  the  shaft  of 
the  hair.  Hairs  vary  mudi  in  size  and  length  in  different  parts  of  the 
body ;  in  some  they  are  so  short  as  not  to  appear  beyond  the  fbllide ; 
in  others  they  grow  to  a  great  length,  as  on  the  scalp ;  while  along  the 
margins  of  the  eyelids  and  in  the  whiskers  and  beard,  they  are  re- 
markable for  their  thickness.  Hairs  are  generally  more  or  less  flatten- 
ed in  form,  and  when  the  extremity  of  a  transverse  section  is  examined, 
it  is  found  to  possess  an  elliptical  or  reniform  outline.  This  examina- 
tion also  demonstrates  that  the  centre  of  the  hair  is  porous  and  loose  in 
texture,  while  its  circumference  is  dense ;  thus  affording  some  ground 
for  a  division  into  a  cortical  and  a  medullary  portion.  The  free  extre- 
mity of  a  hair  is  generaUy  pointed,  and  sometimes  split  into  two  or 
three  filaments.  Its  attached  extremity  is  implanted  deeply  in  the  in- 
tegument extending  through  the  dermis  into  the  sub-cutaneous  areolar 
tissue,  where  it  is  surrounded  by  adipose  ceUs.  The  central  extremity 
of  a  hair  is  larger  than  its  shaft,  and  is  called  the  root  or  bulb.  It  is 
usually  infundibular  in  form  in  the  larger  hairs,  and  conical  in  the 
smaller  hairs,  and  those  of  the  head. 

At  the  bottom  of  each  hair-follicle  is  a  vascular  and  sensitive  for- 
mative substance  or  pulp,  which  is  analogous  to  a  papiUa  of  the  dermis, 
and  is  the  producing  organ  of  the  hair.  The  process  of  formation  of 
a  hair  by  its  pulp  is  identical  with  that  of  the  formation  of  the  epider^ 
mis  by  the  papillary  layer  of  the  dermis.  A  stratum  of  plastic  lymph 
is  in  the  first  instance  exuded  by  the  capillary  plexus  of  the  pulp,  the 
lymph  undergoes  conversion,  first  into  cyto-blasts,  then  into  cells,  and 
the  latter  are  either  lengthened  out  or  split  into  fibres.  The  cells 
which  are  destined  to  form  the  surface  of  the  hair  undergo  a  different 
process.  They  are  converted  into  flat  scales,  which  enclose  the  fibrous 
stmcture  of  the  interior.  These  scales,  as  they  are  successively  pro- 
duced, overlap  those  which  precede  and  give  rise  to  the  prominent  and 
waving  lines  which  may  be  seen  around  the  circumference  of  a  hair. 


a  the  newlj  foraied  portion  of  llie  hojr :  it  corre- 
apondn  in  figure  with  that  of  the  pulp,  and  its  expanded  fonQ  is  due  ta 
the  greater  bolt  of  the  froah  cdla  as  compared  with  the  fibres  and 
scales  into  which  they  are  aubaequently  converted  in  the  shaft  of  ibe 

The  colonr  of  the  hair,  like  that  of  the  epidermis,  ia  due  to  the  pre- 
sence of  gianulea  of  pigment  contained  witfdn  and  among  the  cells. 

The  SebaceoUh  OLiNns  ore  sacculated  glandular  organs  embedded 
in  the  substance  of  the  dermis,  and  pieaenting  eTery  variety  of  com- 
plexitj,  from  the  simplest  pouch-like  follicle  to  the  sacculated  and  lo- 

■urfBce.  3-  Thente  mucoaum  or  deep  U^erofUu  epidermia,  3,  Two  of  the 
qumdr^Umd  MjiiUftrr  clumps,  such  u  are  seen  in  the  palm  of  the  haod  or  boIc 
oClbe  toat;  Ibejm  cmapoiei  of  minute  conicij  papiUs,    4,  The  deep  liyer 

ipinl  diict.'>iicli  u  ii  seen  in  Ihc  pllpiof  the  hind  or  sole  of  the  fool      7 
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bulated  gland.  In  some  aitnationB,  the  ezcretozy  ducts  of  these  glands 
open  independently  on  the  surface  of  the  epidennis;  while  in  others,  and 
the  most  numerous,  they  terminate  in  the  follicles  -of  the  hairs.  The 
sebaceous  glands  associated  with  the  hairs  are  racemiform  and  lobulat- 
ed  in  structure,  consisting  of  sacculi  which  open  by  short  pedunculated 
tubuli  into  a  common  excretory  duct,  and  the  latter,  after  a  short 
course,  terminates  in  the  hair-follicle.  In  the  scalp  there  are  two  of 
these  glands  to  each  hair-foUicle.  On  the  nose  and  face  the  glands  are 
of  large  size,  distinctly  lobulated,  and  constantly  associated  with  small 
haiivfoUicles.  In  the  meatus  auditorius  the  sebaceous  (ceruminous) 
glands  are  also  large  and  lobulated,  but  the  largest  are  those  of  the 
eyelids,  the  Meibomian  glands.  The  excretorjr  ducts  of  sebaceous 
glands  offer  some  diversity  in  different  parts  of  the  body:  thus  in  many 
situations  they  are  short  and  straight,  while  in  others,  as  in  the  palms 
of  the  hands  and  soles  of  the  feet,  where  the  epidermis  is  thick,  they 
assume  a  spiral  arrangement  The  sebaceous  ducts  and  glands  are 
lined  by  an  inversion  of  the  epidermis,  which  forms  a  thick  and  funnel- 
shaped  cone  at  its  commencement,  but  soon  becomes  uniform  and  soft. 
Sebaceous  glands  are  met  with  in  all  parts  of  the  body,  but  are  most 
abundant  in  the  skin  of  the  face,  and  in  those  situations  which  are 
naturally  exposed  to  the  influence  of  friction. 

The  sebaceous  substance  when  it  collects  in  inordinate  quantities 
within  the  excretory  ducts  becomes  the  habitat  of  a  very  remarkable 
parasitic  animal^  the  entozoon/oUiculorunu 

The  Sudoriparous  glands  are  situated  deeply  in  the  integument, 
namely,  in  the  subcutaneous  areolar  tissue,  where  they  are  surround- 
ed by  adipose  ceUs.  They  are  small,  oblong  bodies,  composed  of  one 
or  more  convoluted  tubuli,  or  of  a  congeries  of  globular  sacs,  which 
open  into  a  common  efferent  duct.  The  latter  ascends  from  the  gland 
through  the  dermis  and  epidermis,  and  terminates  on  the  sur&ce  by  a 
funnel-shaped  and  oblique  aperture  or  pore.  The  efferent  duct  pre- 
sents some  variety  in  its  course  upwards :  thus,  below  the  dermis  it  is 
curved  and  serpentine,  and  having  pierced  the  dermis,  if  the  epidermis 
be  thin,  it  proceeds  more  or  less  directly  to  the  excreting  pore.  Some- 
times it  is  spirally  curved  beneath  the  dermis,  and  having  passed  the 
latter,  is  regularly  and  beautifrilly  spiral  in  its  passage  through  the  epi- 
dermis, the  last  turn  forming  an  oblique  and  valvular  opening  on  the 
surface.  The  spiral  course  of  the  duct  is  especially  remarkable  in  the 
thick  epidermis  of  the  pahn  of  the  hand  and  sole  of  the  foot.  On 
those  parts  of  the  skin  where  the  papillae  are  irregularly  distributed, 
the  efferent  ducts  of  the  sudoriparous  glands  open  on  the  surface  also 
iiregularly,  while  on  the  pahnar  and  plantar  sur£Eices  of  the  hands  and 
feet,  the  pores  are  situated  at  regular  distances  along  the  ridges,  at 
points  corresponding  with  the  intervals  of  the  small,  square-shaped 
clumps  of  papillae.  Indeed  the  apertures  of  the  pores,  seen  upon  the 
surfiace  of  the  epidermic  ridges,  give  rise  to  the  appearance  of  small 
transverse  furrows,  which  intersect  the  ridges  from  point  to  point. 

The  efferent  duct  and  the  component  sacs  and  tubuli  of  the  sudori- 
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parous  gland  are  lined  by  an  inflection  of  the  epidermis.  This  inflec- 
tion is  thick  and  infundibiliform  in  the  upper  stratum  of  the  dermis, 
but  soon  becomes  uniform  and  soft.  The  infundibiliform  projection  is 
dxawn  out  from  the  duct  when  the  epidermis  is  removed,  and  may  be 
perceived  on  the  under  sur&ce  of  the  latter  as  a  nipple-shaped  cone.  A 
good  view  of  the  sudoriferous  ducts  is  obtained  by  gently  separating 
the  epidermis  of  a  portion  of  decomposing  skin ;  or  they  may  be 
better  seen  by  scalding  a  piece  of  skin,  and  then  withdrawing  the  epider- 
mis from  the  dermis.  In  both  cases  it  is  the  lining  sheath  of  epidermis 
which  is  drawn  out  from  the  duct 
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CHAPTER  X. 

OF  THE  VISCERA. 

That  part  of  the  science  of  anatomy  which  treats  of  the  viscera  is 
named  splanchnology,  from  the  Greek  words  9vkeiyx*'*t  ^scus,  and 
xiyf.  The  viscera  of  the  human  body  are  situated  in  the  three 
great  internal  cavities:  cranio-spinal,  thorax,  and  abdomen.  The 
viscera  of  the  cranio-spinal  cavity,  namely,  the  brain  and  spinal  cord, 
with  the  principal  organs  of  sense,  have  been  already  described,  in 
conjunction  with  the  nervous  system.  The  viscera  of  the  chest  are : 
the  central  organ  of  circulation,  the  heart ;  the  organs  of  respiration, 
the  lungs  ;  and  the  thymus  gland.  The  abdominal  viscera  achnit  of  a 
subdivision  into  those  which  properly  belong  to  that  cavity,  viz.  the 
alimentary  canal,  liver,  pancreas,  spleen,  kidneys,  and  supra-renal 
capsules,  and  those  of  the  pelvis :  the  bladder  and  internal  organs  of 
generation. 

THORAX. 

The  thorax  is  the  conical  cavity,  situated  at  the  upper  part  of  the 
trunk  of  the  body  ;  it  is  narrow  above  and  broad  below,  and  ia 
bounded  by  the  sternum,  six  superior  costal  cartilages,  ribs,  and  inter- 
costal muscles  in  front ;  lateralltf,  by  the  ribs  and  intercostal  muscles  ; 
and,  behind,  by  the  same  structures,  and  by  the  vertebral  column,  as 
low  down  as  the  upper  border  of  the  last  rib  and  the  first  lumbar 
vertebra  ;  superiorly,  by  the  thoracic  fescia  and  first  ribs  ;  and  in/eri- 
orly,  by  the  diaphragm.  This  cavity  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall,  in  consequence  of  the  obliquity  of  the  dia- 
phragm, and  contains  the  heart  enclosed  in  its  pericardium,  with  the 
great  vessels  ;  the  lungs,  with  their  serous  coverings,  the  pleurae ;  the 
oesophagus  ;  some  important  nerves ;  and,  in  the  foetus,  the  thymus 
gland. 

THE   HEART. 

The  central  organ  of  circulation,  the  heart,  is  situated  between  the 
two  layers  of  pleura  which  constitute  the  mediastinum,  and  is  enclosed 
in  a  proper  membrane,  the  pericardium. 

Pericardium, — The  pericardium  is  a  fibro-serous  membrane  like  the 
dura  mater,  and  resembles  that  membrane  in  deriving  its  serous  layer 
from  the  reflected  serous  membrane  of  the  viscus  which  it  encloses. 
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It  consists,  therefore,  of  two  layers,  an  external  fibrous  and  an  in- 
ternal seroos.  The  fibrous  layer  is  attached,  above,  to  the  great 
vessels  at  the  root  of  the  heart,  where  it  is  continuous  with  the  tho- 
racic fascia ;  and  below,  to  the  tendinous  portion  of  the  diaphragm. 
The  serous  membrane  invests  the  heart  with  the  commencement  of  its 
great  vessels,  and  is  then  reflected  upon  the  internal  surface  of  the 
iibrous  layer. 

The  Heart  is  placed  obliquely  in  the  chest,  the  base  being  directed 
upwards  and  backwards  towards  the  right  shoulder ;  the  apex  forwards 
and  to  the  left,  pointing  to  the  space  between  the  fifth  and  sixth  ribs, 
at  about  two  or  three  inches  from  the  sternum.  Its  under  side  is  flat- 
tened, and  rests  upon  the  tendinous  portion  of  the  diaphragm  ;  its 
upper  side  is  rounded  and  convex,  and  formed  principally  by  the  right 
ventricle,  and  partly  by  the  left.  Surmounting  the  ventricles  are  the 
corresponding  auricles,  whose  auricular  appendages  are  directed  for- 
wards, and  slightly  overlap  the  root  of  the  pulmonary  artery.  The 
pulmonary  artery  is  the  large  anterior  vessel  at  the  root  of  the  heart ; 
it  crosses  obliquely  the  commencement  of  the  aorta.  The  heart  con- 
sists of  two  auricles  and  two  ventricles,  which  are  respectively  named, 
from  their  position,  right  and  left  The  right  is  the  venous  side  of 
the  heart ;  it  receives  into  its  auricle  the  venous  blo<^  firom  every  part 
of  the  body,  by  the  superior  and  inferior  cava  and  coronary  vein. 
From  the  auricle  the  blood  passes  into  the  ventricle,  and  from  the 
ventricle  through  the  pulmonary  artery,  to  the  capillaries  of  the  lungs. 
From  these  it  is  returned  as  arterial  blood  to  the  left  auricle ;  from 
the  left  auricle  it  passes  into  the  left  ventricle  ;  and  fi*om  the  left  ven- 
tricle is  carried  through  the  aorta,  to  be  distributed  to  every  part  of 
the  body,  and  again  returned  to  the  heart  by  the  veins.  This  consti- 
tutes the  course  of  the  aduU  circulation. 

The  heart  is  best  studied  in  situ.  If,  however,  it  be  removed  from 
the  body,  it  should  be  placed  in  the  position  indicated  in  the  above 
description  of  its  situation.  A  transverse  incision  should  then  be 
made  along  the  ventricular  margin  of  the  right  auricle,  from  the  ap- 
pendix to  its  right  border,  and  crossed  by  a  perpendicular  incision, 
carried  firom  the  side  of  the  superior  to  the  inferior  cava.  The  blood 
must  then  be  removed.  Some  fine  specimens  of  white  fibrin  are  fre- 
quently found  with  the  coagula  ;  occasionally  they  are  yellow  and 
gelatinous.  This  appearance  deceived  the  older  anatomists,  who 
called  these  substances  **  polypus  of  the  heart : "  they  are  also  fre- 
quently found  in  the  right  ventricle,  and  sometimes  in  the  left  cavities. 

The  Right  Auricle  is  larger  than  the  left,  and  is  divided  into  a 
principal  cavity  or  sinus,  and  an  appendix  auriculae.  The  interior  of 
the  sinus  presents  for  examination  five  openings  )  two  valves  ;  two 
relicts  of  foetal  structure  ;  and  two  peculiarities  in  ike  proper  structure 
of  the  auricle.    They  may  be  thus  arranged  :«* 


Superior  cnia. 
Inferior  csra, 
Coronarr  lein, 
FonuuDa  Thebeali, 
Anricul»-<entrici]lar  apemag. 


.    6.  ThE  fiHU  ovalia,  turroundtd  bf  lh<  inDoliu  ovslii 


lieamtDt  between  Ibe  pulmanuy  Krtery  and  arch  of  the  aortJL  The  tUTOWl 
mark  th«  FOUTK  of  the  Tfnoui  blood  through  tLe  right  aide  of  the  heut. 
EnteruM^  the  auricle  bj  the  auperior  and  inferior  caw,  it  pjusa  throil^b  tlie 

monary  artery  to  the  W^.    16.  The  left  auricle.    1?,  The  openmgs  of^dii: 

columns  camcft,  which  pr<:>)ect  from  the  wbUh  of  the  ventricle.  21.  Tbe 
coaimencement  and   courae  cf  the    aBcendiog  aorta   behind  the   pulmonary 

through  the  left  aide  of  the  heart  ia  mSed  by  irrowa.     The  blood  la  broo^t 
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jTcUves  \  Eustachian  valve,  * 

)  Coronary  valve. 

aaicb  o//«*rf  Xrudure  .  i  ^^'^^^ 

Struct^  of  the  auride       5  Tuberralnm  Loweri, 
''  I  Musculi  pectinati. 

The  Superior  cava  returns  the  blood  fifom  the  upper  half  of  the 
body,  and  opens  into  the  upper  and  front  part  of  the  auricle. 

The  Inferior  cava  returns  the  blood  from  the  lower  half  of  the  body, 
and  opens  through  the  lower  and  posterior  wall,  close  to  the  partition 
between  the  auricles  (septum  auricularum).  The  direction  of  these 
two  vessels  is  such,  that  a  stream  forced  through  the  superior  cava 
would  be  directed  towards  the  auriculo-ventricular  opening.  In  like 
manner,  a  stream  rushing  upwards  by  the  inferior  cava  would  force  its 
current  against  the  septum  auricularum  ;  this  is  the  proper  direction  of 
the  two  currents  during  foetal  life. 

The  Coronary  vein  returns  the  venous  blood  from  the  substance  of 
the  heart ;  it  opens  into  the  auricle  between  the  inferior  cava  and  the 
auriculo-ventricular  opening,  imder  cover  of  the  coronary  valve. 

The  Foramina  Thebem*  are  minute  pore-like  openings,  by  which 
the  venous  blood  exudes  directly  from  the  muscular  structure  of  the 
heart  into  the  auricle,  without  entering  the  venous  current.  These 
openings  are  also  found  in  the  left  auricle,  and  in  the  right  and  left 
ventricles. 

The  Auriculo-ventricular  ap&axig  is  the  large  opening  of  communica- 
tion between  the  auricle  and  ventricle. 

The  EusiojcMan^  valve  is  a  part  of  the  apparatus  of  foetal  circulation, 
and  serves  to  direct  the  placental  blood  from  the  inferior  cava,  through 
the  foramen  ovale  into  the  left  auricle.  In  the  adult  it  is  a  mere 
vestige  and  imperfect,  though  sometimes  it  remains  of  large  size.  It 
is  formed  by  a  fold  of  the  lining  membrane  of  the  auricle,  containing 
some  muscular  fibres,  is  situated  between  the  opening  of  the  inferior 
cava  and  the  auriculo-ventricular  opening,  and  is  generally  connected 
with  the  coronary  valve. 

The  Ckmmary  valve  is  a  semilunar  fold  of  the  lining  membrane, 
stretching  across  the  mouth  of  the  coronary  vein,  and  preventing  the 
reflux  of  the  blood  in  the  vein  during  the  contraction  of  the  auricle. 

The  Annulus  ovalis  is  situated  on  the  septum  auricularum,  opposite 
the  termination  of  the  inferior  cava.  It  is  the  rounded  margin  of  the 
septum,  which  occupies  the  place  of  the  foramen  ovale  of  the  foetus. 

•  Adam  Cluristian  Thebesius.  Hia  discovery  of  the  openings  now  known  by 
his  name  is  contained  in  his  "  Diasertatio  Medica  de  Circulo  Sanguinis  in 
Corde,"  17O8. 

t  Bartholomew  Eustachius,  bom  at  San  Severino,  in  Naples,  was  Professor 
of  Medicine  in  Rome,  where  he  died  in  1570.  He  was  one  of  the  founders  of 
modem  anatomy,  and  the  first  who  illustrated  his  works  with  good  engravings 
on  copper. 
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The  Fo8»a  ofxdis  is  an  oval  depression  corresponding  with  the 
foramen  ovale  in  the  foetus.  This  opening  is  closed  at  birth  by  a  thin 
valTular  layer,  which  is  continuous  with  the  left  margin  of  the  an- 
nulus  and  is  frequently  imperfect  at  its  upper  part.  The  depression 
or  fossa  in  the  right  auricle  results  from  this  arrangement.  There  is 
no  fossa  ovalis  in  the  left  auricle. 

The  TuberctUum  Loioeri*  is  the  portion  of  auricle  intervening  be- 
tween the  openings  of  the  superior  and  inferior  cava.  Being  thicker 
than  the  waJls  of  the  veins  it  forms  a  projection,  which  was  supposed 
by  Lower  to  direct  the  blood  from  the  superior  cava  into  the  auriculo- 
ventricular  opening. 

The  Mtuculi  pectmati  are  small  muscular  columns  situated  in  the 
appendix  auriculae.  They  are  numerous,  and  are  arranged  parallel 
with  each  other  ;  hence  their  cognomen,  ^  pectvnaii^'*  like  the  teeth  of 
a  comb. 

The  Right  ventricle  is  triangular  and  prismoid  in  form.  Its  an- 
terior side  is  convex,  and  forms  the  larger  proportion  of  the  front  of  the 
heart.  The  posterior  side,  which  is  also  inferior,  is  flat,  and  rests 
upon  the  diaphragm  ;  the  inner  side  corresponds  with  the  partition 
between  the  two  ventricles,  septum  ventriculorum. 

The  right  ventricle  is  to  be  laid  open  by  making  an  incision  parallel 
with,  and  a  little  to  the  right  of,  the  middle  line,  from  the  pulmonary 
artery  in  front,  to  the  apex  of  the  heart,  and  thence  by  the  side  of  the 
middle  line  behind  to  the  auriculo-ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo-ventricular 
and  that  of  the  pulmonary  artery  ;  two  apparatus  of  valves,  the  tri- 
cuspid and  semilunar  ;  and  a  muscular  and  tendinous  apparatus  be- 
longing to  the  tricuspid  valves.     They  may  be  thus  arranged : — 

Auriculo-ventricular  opening. 
Opening  of  the  pulmonary  artery. 

Tricuspid  valves. 
Semilunar  valves. 

Chordae  tendinese, 
Cameae  columnae. 

The  Auricido-ventricutar  opening  is  surrounded  by  a  fibroas  ring, 
covered  by  the  lining  membrane  of  the  heart.  It  is  the  opening  of 
communication  between  the  right  auricle  and  ventricle. 

The  Opening  ofihe  pulmonaty  artery  is  situated  close  to  the  septum 
ventriculorum,  on  the  left  side  of  the  right  ventricle,  and  upon  the 
anterior  aspect  of  the  heart. 

The  Tricuspid  valves  are  three  triangular  folds  of  the  lining  mem- 

*  Richard  Lower,  M.D.  "  Tractatus  de  Corde;  item  de  Motu  et  Colore 
Sanguinis,"  I669.  His  dissections  were  made  upon  quadrupeds,  and  his  ob- 
servations relate  rather  to  animals  than  to  man. 
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biane,  strengthened  by  a  thin  layer  of  fibrous  tissue.  They  are  con- 
nected by  their  base  around  the  auriculo-ventricular  opening ;  and  by 
their  sides  and  apices,  which  are  thickened,  they  give  attachment  to  a 
number  of  slender  tendinous  cords,  called  chordae  tendiueae.  The 
chorda  tendinea  are  the  tendons  of  the  thick  muscular  columns  (co- 
lumtuB  carnea)  which  stand  out  from  the  walls  of  the  ventricle,  and 
serve  as  muscles  to  the  valves.  A  number  of  these  tendinous  cords 
conveige  to  a  single  muscular  attachment.  The  tricuspid  valves  pre- 
vent the  regurgitation  of  blood  into  the  auricle  during  the  contraction 
of  the  ventricle,  and  they  are  prevented  from  being  themselves  driven 
back  by  the  chordae  tendineae  and  their  muscular  attachments. 

This  connection  of  the  muscular  columns  of  the  heart  to  the  valves 
has  caused  their  division  into  active  and  passive.  The  acHve  valves 
are  the  tricuspid  and  mitral ;  the  passive,  the  semilunar  and  coronary. 
Mr.  King,  of  Guy^s  Hospital,  has  made  the  tricuspid  valves  the 
subject  of  careful  investigation,  and  has  recorded  his  observations  in 
the  Guy^s  Hospital  Reports.*  The  valves  consist,  according  to  Mr« 
King,  of  curiaifis,  cords,  and  columns.  The  anterior  valve  or  curtain  is 
the  largest,  and  is  so  placed  as  to  prevent  the  filling  of  the  pulmonary 
artery  during  the  distension  of  the  ventricle.  The  right  valve  or 
curtain  is  of  smaller  size^  and  is  situated  upon  the  right  side  of  the 
auriculo-ventricular  opening.  The  third  valve,  or  ^  fixed  curtain,''^ 
is  connected  by  its  cords  to  the  septum  ventriculorum.  The  cords 
(chordae  tendineae)  of  the  anterior  curtain  are  attached,  principally,  to 
a  long  column  (columna  camea),  which  is  connected  with  the  ^  right  or 
thin  and  yielding  wail  of  the  ventricle.*'  From  the  lower  part  of  this 
column  a  transverse  muscular  band,  the  '^  lot^  moderator  hand^"^  is 
stretched  to  the  septum  ventriculorum  or  "'  solid  waW'*  of  the  ventricle. 
The  right  curtain  is  connected,  by  means  of  its  cords,  partly  with  the 
long  column,  and  partly  with  its  own  proper  column,  the  second 
column,  which  is  also  attached  to  the  '^  yielding  waW"  of  the  ven- 
tricle. A  third  and  smaller  column  is  generally  connected  with  the 
right  curtedn.  The  ^  fiaed  curtain'*'*  is  named  from  its  attachment  to 
the  ^  solid  waW"*  of  the  ventricle,  by  means  of  cords  only,  without 
fleshy  columns. 

From  this  arrangement  of  the  valves  it  follows,  that  if  the  right 
ventricle  be  over-distended,  the  thin  or  "'yielding  walV'*  will  give 
way,  and  carry  with  it  the  columns  of  the  anterior  and  right  valves. 
The  cords  connected  with  these  columns  will  draw  down  the  edges 
of  the  corresponding  valves,  and  produce  an  opening  between  the 
curtains,  through  which  the  superabundant  blood  may  escape  into 
the  auricle,  and  the  ventricle  be  relieved  firom  over- pressure.  This 
beautiful  mechanism  is  therefore  adapted  to  fulfil  the  "  function  of  a 
safely  ©o/w." 

The  ColumncB  camece  (fleshy  columns)  is  a  name  expressive  of  the 
appearance  of  the  internal  walls  of  the  ventricles,  which  seem  formed 

*  "  Essay  on  the  Safety  Valve  Function  in  the  Right  Ventricle  of  the  Human 
Heart,"  by  T.  W.  King.    Guy's  Hospital  Reports,  vol.  ii. 
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of  muscular  columns  interlacing  in  almost  every  direction.  They  are 
divided  into  three  sets,  according  to  the  manner  of  their  connection. 
1.  The  greater  number  are  attached  by  the  whole  of  one  side,  and 
merely  form  convexities  into  the  cavity  of  the  ventricle.  2.  Others 
are  connected  by  both  extremities,  being  free  in  the  middle.  8.  A 
few  (columnae  papillares)  are  attached  by  one  extremity  to  the  walls 
of  the  heart,  and  by  the  other  give  insertion  to  the  chordae  tendineae. 

The  Semilunar  valves^  three  in  number,  are  situated  around  the 
commencement  of  the  pulmonary  arteiy,  being  formed  by  a  folding  of 
its  lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue. 
They  are  attached  by  their  convex  borders,  and  free  by  the  concave 
which  are  directed  upwards  in  the  course  of  the  vessel,  so  that,  during 
the  current  of  the  blood  along  the  artery  they  are  pressed  against  the 
sides  of  the  cylinder ;  but  if  any  attempt  at  regurgitation  ensue  they 
are  immediately  expanded,  and  effectually  close  the  entrance  of  the 
tube.  The  maigins  of  the  valves  are  thicker  than  the  rest  of  their 
extent,  and  each  valve  presents  in  the  centre  of  this  margin  a  small 
fibro-cartilaginous  tubercle,  called  corpus  Arantii,*  which  locks  in 
with  the  two  others  during  the  closure  of  the  valves,  and  secures  the 
triangular  space  that  would  otherwise  be  left  by  the  approximation  of 
three  semilunar  folds. 

Between  the  semilunar  valves  and  the  cylinder  of  the  artery  are 
three  pouches,  called  the  pulmonary  sinuses  (sinuses  of  Valsalva). 
Similar  sinuses  are  situated  behind  the  valves  at  the  commencement  of 
the  aorta,  and  are  larger  and  more  capacious  than  those  of  the  pulmo- 
nary artery. 

The  Pulmonary  artery  commences  by  a  scalloped  border,  corre- 
sponding with  the  three  valves  which  are  attached  along  its  edge.  It  is 
connected  to  the  ventricle  by  muscular  fibres,  and  by  the  lining  m«n- 
brane  of  the  heart. 

The  Left  auricle  is  somewhat  smaller,  but  thicker,  than  the 
right ;  of  a  cuboid  form,  and  situated  more  posteriorly.  The  appendix 
auricula  is  constricted  at  its  junction  with  the  auricle,  and  hfis  a  fo- 
liated appearance  ;  it  is  directed  forwards  towards  the  root  of  the 
pulmonary  artery,  to  which  the  auriculae  of  both  sides  appear  to 
converge. 

The  left  auricle  is  to  be  laid  open  by  a  -^  shaped  incision,  the  hori- 
zontal section  being  made  along  the  border  which  is  attached  to  the 
base  of  the  ventricle.  It  presents  for  examination  five  openings,  and 
the  muscular  structure  of  the  appendix  ;  these  are, — 

Four  pulmonary  veins, 
Auriculo-ventricular  opening, 
Musculi  pectinati. 

*  Julius  Ceesar  Arantius,  Frofessor  of  Medicine  in  Bologna.  He  was  a  dis- 
ciple of  Vesalius,  one  of  the  founders  of  modem  anatomy.  His  treatise  '*  De 
Humano  Fcetu"  was  published  at  Home,  in  1564. 
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The  Pulmonary  veins,  two  from  the  right  and  two  from  the  left 
long,  open  into  the  corresponding  sides  of  the  auiide.  The  two  left 
pulmonary  veins  terminate  frequently  by  a  common  opening. 

The  Aurieulo-ventricular  opening  is  the  aperture  of  communication 
between  the  auricle  and  yentricle. 

The  Mtuculi  pectmati  are  fewer  in  number  than  in  the  right  auricle, 
and  are  situated  only  in  the  appendix  auriculae. 

Left  Ventricle. — ^The  left  ventricle  is  to  be  opened  by  making 
an  incision  a  little  to  the  left;  of  the  septum  ventriculorum,  and  con- 
tinuing it  around  the  apex  of  the  heart  to  the  aurieulo-ventricular 
opening  behind. 

The  left  ventricle  is  conical,  both  in  external  figure  and  in  the  form 
of  its  internal  cavity.  It  forms  the  apex  of  the  heart,  by  projecting 
beyond  the  right  ventricle,  while  the  latter  has  the  advantage  in 
length  towards  the  base.  Its  walls  are  about  seven  lines  in  thick- 
ness, those  of  the  right  ventricle  being  about  two  lines  and  a  half. 

It  presents  for  examination,  in  its  interior,  two  openings,  two 
valves,  and  the  tendinous  cords  and  muscular  columns  ;  they  may  be 
thus  arranged : — 

Aurieulo-ventricular  opening. 
Aortic  opening. 

Mitral  valves. 
Semilunar  valves. 

Chordae  tendineae, 
Columnae  cameae* 

The  Aurieulo-ventricular  opening  is  a  dense  fibrous  ring,  covered  by 
the  lining  membrane  of  the  heart,  but  smaller  in  size  than  that  of  the 
right  side. 

The  Mitral  valves  are  attached  around  the  aurieulo-ventricular 
opening,  as  are  the  tricuspid  in  the  right  ventricle.  They  are  thicker 
than  the  tricuspid,  and  consist  of  only  two  segments,  of  which  the 
larger  is  placed  between  the  aurieulo-ventricular  opening  and  the  com- 
mencement of  the  aorta,  and  acts  the  part  of  a  valve  to  that  foramen 
during  the  filling  of  the  ventricle.  The  diiference  in  size  of  the  two 
valves,  both  being  triangular,  and  the  space  between  them,  has  given 
rise  to  the  idea  of  a  "  bUhop^s  mitre,''''  after  which  they  were  named. 
These  valves,  like  the  tricuspid,  are  famished  with  an  apparatus  of 
tendinous  cords,  chordie  tendinecs,  which  are  attached  to  two  very  large 
oolumms  oameiB. 

The  Cdiumnts  (xtmecB  admit  of  the  same  arrangement  into  three 
kinds,  as  on  the  right  side.  Those  which  are  free  by  one  extremity, 
the  columnae  papillares,  are  two  in  number,  and  larger  than  those  on 
the  opposite  side  ;  one  being  placed  on  the  left  wall  of  the  ventricle, 
and  the  other  at  the  junction  of  the  septum  ventriculorum  with  the 
posterior  wall. 
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The  Semilutiar  valves  are  placed  aronnd  the  commencement  of  the 
aorta,  like  those  of  the  pulmonary  artery  ;  they  are  similar  in  struc- 
ture, and  are  attached  to  the  scalloped  border  by  which  the  aorta  is 
connected  with  the  ventricle.  The  tubercle  in  the  centre  of  each  fold 
is  larger  than  those  in  the  pulmonary  valves,  and  it  was  these  that 
Arantius  particularly  described ;  but  the  term  **  corpora  AranHi^  is 
now  applied  indiscriminately  to  both.  The  fossae  between  the  semi- 
lunar valves  and  the  cylinder  of  the  artery  are  larger  than  those  of  the 
pulmonary  artery ;  they  are  called  the  ^  sinus  aorUci'*^  (sinuses  of 
Valsalva). 

STRUCTURE  OF  THE  HEART. 

The  arrangement  of  the  fibres  of  the  heart  has  been  made  the 
subject  of  careful  and  accurate  investigation  by  Mr.  Searle,  to  whose 
excellent  article, "  Fibres  of  the  Heart,'*  in  the  Cyclopaedia  of  Anatomy 
and  Physiology,  I  am  indebted  for  the  following  sununary  of  their 
distribution : — 

For  the  sake  of  clearness  of  description  the  fibres  of  the  ventricles 
have  been  divided  into  three  layers,  superficial,  middle,  and  internal, 
all  of  which  are  disposed  in  a  spiral  direction  around  the  cavities 
of  the  ventricles.  The  mode  of  formation  of  these  three  layers  will 
be  best  understood  by  adopting  the  plan  pursued  by  Mr.  Searle  in 
tracing  the  course  of  the  fibres  from  the  centre  of  the  heart  towards 
its  periphery. 

The  left  sur&ce  of  the  septum  ventriculorum  is  formed  by  a  broad 
and  thick  layer  of  fibres,  which  proceed  backwards  in  a  spiral  direction 
around  the  posterior  aspect  of  the  left  ventricle,  and  become  aug- 
mented on  the  left  side  of  that  ventricle  by  other  fibres  derived  from 
the  bases  of  the  two  columnse  papillares.  The  broad  and  thick  band 
formed  by  the  fibres  firom  these  two  sources,  curves  around  the  apex 
and  lower  third  of  the  left  ventricle  to  the  anterior  border  of  the 
septum,  where  it  divides  into  two  bands,  a  short  or  apicial  band,  and 
a  long  or  basial  band. 

The  Short  or  apicial  hand  is  increased  in  thickness  at  this  point  by 
receiving  a  layer  of  fibres  (derived  from  the  root  of  the  aorta  and 
camese  columnae)  upon  its  internal  surface,  from  the  right  surfiEice  of 
the  septum  ventriculorum  ;  it  is  then  continued  onwanls  in  a  spiral 
direction  from  left  to  right,  around  the  lower  third  of  the  anterior 
sur&ce,  and  the  middle  third  of  the  posterior  surface  of  the  right 
ventricle  to  the  posterior  border  of  the  septum.  From  the  latter  point 
the  short  band  is  prolonged  around  the  posterior  and  outer  border  of 
the  left  ventricle  to  the  anterior  surface  of  the  base  of  that  ventricle, 
and  is  inserted  into  the  anterior  border  of  the  left  auriculo-ventricular 
ring,  and  the  anterior  part  of  the  root  of  the  aorta  and  pulmonary 
arterv. 

The  Long  or  basial  band,  at  the  anterior  border  of  the  septum,  passes 
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directly  backwards  through  the  septom,  forming  its  middle  layer,  to 
the  posterior  ventricular  groove,  where  it  becomes  joined  by  fibres 
derived  from  the  root  of  the  pulmonary  artery.  It  then  winds  spirally 
around  the  middle  and  upper  third  of  the  left  ventricle  to  the  anterior 
border  of  the  septum,  where  it  is  connected  by  means  of  its  internal 
surface  with  the  superior  fibres  derived  firom  the  aorta,  which  form 
part  of  the  right  wall  of  the  septum.  From  this  point  it  is  continued 
around  the  upper  third  of  the  anterior  and  posterior  sur&oe  of  the 
right  ventricle  to  the  posterior  border  of  the  septum,  where  it  is  con- 
nected with  the  fibres  constituting  the  right  surfaice  of  the  septum 
ventriculorum.  At  the  latter  point  the  fibres  of  this  band  begin  to  be 
twisted  upon  themselves,  like  the  strands  of  a  rope,  the  direction  of 
the  twist  being  from  below  upwards.  This  arrangement  of  fibres  is 
called  by  Mr.  Searle  ^^  the  rope  f  ^  it  is  continued  spirally  upwards, 
forming  the  brim  of  the  left  ventricle,  to  the  anterior  sui&ce  of  the 
base  of  that  ventricle,  where  the  twisting  of  the  fibres  ceases.  The 
long  band  then  curves  inwards  towards  the  septum,  and  spreads  out 
upon  the  left  surface  of  the  septum  into  the  broad  and  thick  layer  of 
fibres  with  which  this  description  commenced. 

The  most  inferior  of  the  fibres  of  the  left  surfitce  of  the  septum 
ventriculorum,  after  winding  spirally  around  the  internal  surface  of  the 
apex  of  the  left  ventricle,  so  as  to  close  its  extremity,  form  a  small 
&sciculus,  which  is  excluded  from  the  interior  of  the  ventricle,  and 
expands  in  a  radiated  manner  over  the  surface  of  the  heart,  con- 
stituting its  superficial  layer  of  fibres.  The  direction  of  these  fibres  is, 
for  the  most  part,  oblique,  passing  from  left  to  right  on  the  anterior, 
and  from  right  to  left  on  the  posterior  surface  of  the  heart,  becoming 
more  longitudinal  near  its  base,  and  terminating  by  being  inserted  hito 
the  fibrous  rings  of  the  auriculo-ventricular  openings,  and  of  the  pul- 
monary artery  and  aorta.  Over  the  right  ventricle  the  superficial 
fibres  are  increased  in  number  by  the  addition  of  accessory  fibres  from 
the  right  surface  of  the  septum,  which  pierce  the  middle  layer,  and 
take  the  same  direction  with  the  superficial  fibres  from  the  apex  of  the 
left  ventricle,  and  of  other  accessory  fibres  from  the  surfiice  of  both 
ventricles. 

From  this  description  it  will  be  perceived,  that  the  superficial  layer 
of  fibres  is  very  scanty,  and  is  pretty  equally  distributed  over  the 
.  sur&ce  of  both  ventricles.  The  middle  layer  of  both  ventricles  is 
formed  by  the  two  bands,  short  and  long.  But  the  internal  layer  of 
the  two  ventricles  is  very  differently  constituted  :  that  of  the  left  is 
formed  by  the  spiral  expansion  of  the  fibres  of  the  rope,  and  of  the  two 
colnmnse  papillares ;  that  of  the  right  remains  to  be  described.  The 
septum  ventriculorum  also  consists  of  three  layers,  a  deft  layer,  the 
radiated  expansion  of  the  rope  and  cameae  columnse  ;  a  middle  layer, 
the  long  band  ;  and  a  right  layer,  belonging  to  the  proper  wall  of  the 
right  ventricle,  and  continuous  both  in  front  and  behind  with  the  long 
baud,  and  in  front  also  with  the  short  band,  and  with  the  superficial 
layer  of  the  right  ventricle. 
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The  Intermd  layer  of  the  right  ventride  is  fonned  by  feaciciili  of 
fibres  which  arise  from  the  right  segment  of  the  root  of  the  aorta,  from 
the  entire  ciicmnferenoe  of  the  root  of  the  pnhnonaiy  arteiy,  and  from 
the  bases  of  the  colmmise  papiUares.  The  fibres  fiatn.  the  root  of  the 
aorta,  associated  with  some  from  the  camese  colmnnse,  constitute  a 
layer  which  passes  obliquely  forwards  upon  the  right  side  of  the 
septum.  The  superior  fibres  coming  directly  from  the  aorta  join  the 
internal  surfoce  of  the  long  band  at  the  anterior  border  of  the  septum, 
while  the  lower  two-thirds  of  the  layer  are  continuous  with  the  in- 
ternal sur&ce  of  the  short  band,  some  of  its  fibres  piercing  that'  band 
to  augment  the  number  of  superficial  fibres.  The  fibres  derived  firom 
the  root  of  the  pulmonary  artery,  conjoined  with  those  firom  the  base 
of  one  of  the  columnae  papillares,  curve  forwards  firom  their  origin,  and 
wind  obliquely  downwurds  and  backwards  around  the  internal  surface 
of  the  wall  of  the  ventricle  to  the  posterior  border  of  the  septum, 
where  they  become  continuous  with  the  long  band,  directly  that  it  has 
passed  backwards  through  the  septum. 

Fibres  of  the  Aurides, — The  fibres  of  the  auricles  are  disposed  in 
two  layers,  external  and  internal.  The  internal  latter  is  formed  of 
&sciculi  which  arise  firom  the  fibrous  rings  of  the  auriculo-ventricular 
openings  and  proceed  upwards  to  enlace  with  each  other,  and  con- 
stitute the  appendices  auricularum.  These  fiuciculi  are  parallel  in 
their  arrangement,  and  in  the  appendices  form  projections  and  give 
rise  to  the  appearance  which  is  denominated  musculi  pectinati.  In 
their  course  they  give  off  branches  which  connect  adjoining  fiuciculi, 
and  form  a  columnar  interlacement  between  them. 

Esetemal  Layer.  —  The  fibres  of  the  right  auricle  having  completed 
the  appendix,  wind  from  left  to  right  around  the  right  border  of  this 
auricle,  and  along  its  anterior  aspect,  beneath  the  appendix,  to  the 
anterior  surfiu^e  of  the  septum.  From  the  septum  they  are  continued 
to  the  anterior  sur&ce  of  the  left  auricle,  where  they  separate  into 
three  bands,  superior,  anterior,  and  posterior.  The  superior  band 
proceeds  onwards  to  the  appendix,  and  encircles  the  apex  of  the 
auricle.  The  anterior  band  passes  to  the  left,  beneath  the  appendix, 
and  winds  as  a  broad  layer  completely  around  the  base  of  the  auride, 
and  through  the  septum  to  the  root  of  the  aorta,  to  which  it  is  partly 
attached,  and  from  this  point  is  continued  onwards  to  the  appendix, 
where  its  fibres  terminate  by  interlacing  with  the  musculi  pectinati. 
The  posterior  band  crosses  the  left  auricle  obliquely  to  its  posterior 
part,  and  winds  from  left  to  right  around  its  base,  encircling  the  open- 
ings of  the  pulmonary  veins  ;  some  of  its  fibres  are  lost  upon  the 
surface  of  the  auricle,  others  are  continued  onwards  to  the  base  of  the 
aorta  ;  and  a  third  set,  forming  a  small  band,  is  prolonged  along  the 
anterior  edge  of  the  appendix  to  its  apex,  where  it  is  continuous  with 
the  superior  band.  The  septum  auricularum  has  four  sets  of  fibres 
entering  into  its  formation  ;  1.  The  fibres  arising  from  the  auriculo- 
ventricular  rings  at  each  side  ;  2.  Fibres  arising  from  the  root  of  the 
aorta,  which  pass  upwards  to  the  transverse  band,  and  to  the  root  of 
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the  superior  cava  ;  3.  Those  fihrea  of  the  anterior  band  that  pass 
through  the  lower  part  of  the  septum  in  their  course  around  the  left 
auricle ;  and,  4.  A  lender  fesciculus,  which  crosses  through  the  septum 
from  the  posterior  part  of  the  right  auriculo- ventricular  ring  to  the 
left  auricle. 

It  will  be  remarked  from  this  description,  that  the  left  auricle  is 
considerably  thicker  and  more  muscular  than  the  right 

Vessels  and  Nerves. — The  Arteries  supplying  the  heart  are  the  an- 
terior and  posterior  coronary.  The  Veins  accompany  the  arteries,  and 
empty  themselves  by  the  common  coronary  vein  into  the  right  auricle. 
The  lymphatics  terminate  in  the  glands  about  the  root  of  the  heart. 
The  nerves  of  the  heart  are  derived  from  the  cardiac  plexuses,  which 
are  formed  by  communicating  filaments  from  the  sympathetic  and 
pnenmogastric. 


ORGANS  OF  RESPIRATION  AND  VOICE. 

The  organs  of  respiration  are  the  two  lungs,  with  their  air-tube,  the 
trachea,  to  the  jipper  part  of  which  is  adapted  an  apparatus  of  carti- 
lages, constituting  the  organ  of  voice,  or  larynx. 


THE   LARYNX. 

The  Larynx  is  situated  at  the  fore  part  of  the  neck,  between  the 
trachea  and  the  base  of  the  tongue.  It  is  a  short  tube,  having  an 
hour-glass  form,  and  is  composed  of  oartUages^  ligaments^  mttsdes^  vessels, 
nerves,  and  mucous  membrane. 

The  Cartilages  are  the  — 

Thyroid, 

Cricoid, 

Two  Arytenoid, 

Two  cuneiform. 

Epiglottis. 

The  Thyroid  (^t/^tog — it^os,  like  a  shield)  is  the  largest  cartilage  of 
the  larynx :  it  consists  of  two  lateral  portions,  or  ala,  which  meet  at 
an  angle  in  front,  and  form  the  projection  which  is  known  by  the 
name  oipomum  Adami,  In  the  male  after  puberty  the  angle  of  union 
of  the  two  alae  is  acute  ;  in  the  female,  and  before  puberty  in  the  male, 
it  is  obtuse*  Where  the  pomum  Adami  is  prominent,  a  bursa  mucosa 
is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  comu,  and  below, 
in  the  inferior  comu.  Upon  the  side  of  the  ala  is  an  oblique  line, 
or  ridge,  directed  downwards  and  forwards,  and  bounded  at  each 
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extremity  by  a  tubercle.  Into  this  line  the  steroo-thyroid  muscle  is 
inserted ;  and  from  it  the  thyro-hyoid  and  inferior  constrictor  take 
their  origin.  In  the  receding  angle^  formed  by  the  meeting  of  the 
two  alae  upon  the  inner  side  of  the  cartilage,  and  near  its  lower 
border,  are  attached  the  epiglottis,  the  chordae  ^ocales,  the  thyro- 
arytenoid, and  thyro-epiglnttidean  muscles. 

The  Cricoid  {x^ituf — tTl»t,  like  a  ring)  is  a  ring  of  cartilage,  narrow 
in  front  and  broad  behind,  where  it  is  surmounted  by  two  rounded 
gur/aoes^  which  articulate  with  the  arytenoid  cartilages.  Upon  the 
middle  line,  posteriorly,  is  a  verticcd  ridge  which  gives  attachment  to 
the  oesophagus,  and  on  each  side  of  the  ridge  are  the  depressions  which 
lodge  the  crico-arytenoidei  postici  muscles.  On  either  side  of  the  ring 
is  a  glenoid  cavity,  which  articulates  with  the  inferior  comu  of  the 
thyroid  cartilage. 

The  Arytenoid  cartilages  (a^oraivA,*  a  pitcher),  two  in  number,  are 
triangular  and  prismoid  in  form.  They  are  broad  and  thick  below, 
where  they  articulate  with  the  upper  border  of  the  cricoid  cartilage ; 
pointed  above,  and  prolonged  by  two  small  pyrifbrm  cartilages,  comi- 
cula  laryngis  (capitula  Santorini),  which  are  curved  inwards  and  back- 
wards, and  they  each  present  three  surfaces,  anterior,  posterior,  and 
internal*  The  posterior  surface  is  concave,  and  lodges  part  of  the  ary- 
tenoideus  muscle ;  the  internal  surface  is  smooth,  and  forms  part  of  the 
lateral  wall  of  the  larynx ;  the  anterior  or  external  surface  is  rough 
and  irregular,  and  gives  attachment  to  the  chorda  vocalis,  thyro-aryte- 
noideus,  crico-arytenoideus  lateralis  and  posticus,  and  above  these  to 
the  base  of  the  cuneiform  cartilage. 

The  Cuneiform  cartilages  are  two  small  cylinders  of  fibro-cartilage, 
about  seven  lines  in  length,  and  enlarged  at  each  extremity.  By  ^e 
lower  end,  or  base,  the  cartilage  is  attached  to  the  middle  of  the  ex- 
ternal surface  of  the  arytenoid,  and  by  its  upper  extremity  forms  a 
prominence  in  the  border  of  the  aryteno-epiglottidean  fold  of  mem- 
brane.    They  are  sometimes  wanting. 

In  the  male  the  cartilages  of  the* larynx  are  more  or  less  ossified, 
particularly  in  old  age. 

The  Epiglottis  {itriyXMrrls,  upon  the  tongue)  is  a  fibro-cartilage  of  a 
yellowish  colour,  studded  with  a  number  of  small  mucous  glands, 
which  are  lodged  in  shallow  pits  upon  its  surface?  It  is  shaped  like  a 
cordate  leaf,  and  is  placed  immediately  in  front  of  the  opening  of  the 
larynx,  which  it  closes  completely  when  the  larynx  is  drawn  up 
beneath  the  base  of  the  tongue.  It  is  attached  by  its  point  to  the 
receding  angle,  between  the  two  alae  of  the  thyroid  cartilage. 

Ligaments. — The  Ligaments  of  the  larynx  are  numerous,  and  may 

*  This  derivation  has  reference  to  the  appearance  of  both  cartilages  taken 
toother  and  covered  by  mucous  membrane.  In  animals,  which  were  the 
principal  subjects  of  dissection  among  the  ancients,  the  opening  of  the  larynx 
with  the  arytenoid  cartilages  bears  a  striking  resemblance  to  the  mouth  of  a 
pitcher  having  a  large  spout. 
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be  aiTBiiged  into  four  gnmpa :  I .  Thoaa  which  articnlMe  the  thTTiiid 
with  the  OB  hyoidee.  2.  Those  which  connect  it  wilh  the  cricoid. 
3.  Ligamenta  of  the  arytenoid  cartilagei.     4.  Ligamenta  of  the  epi- 

1.  The  Hgamenta  which  connect  -.    ,,  , 

the  thyroid  cartilH^c  wilh  the  ot  *' 

bjoidea  ace  three  in  nmnber: — 

The  two  Th^fTo-hyoideart  liga^ 
menia  paw  between  the  superior 
comua  of  the  thyroid  and  the  ei- 
tninitieB  of  the  greater  comua  of  'I 
th^  OB  hyoidcB :  a  Besamoid  bono  or 
cartilage  is '       '  '         ' 


B  hroad  membrsaous  layer,  occupy- 


hyoidea.     It  ib  pierced  by  the  m- 
peiior  laryngeal  nerve  and  artery. 

2.  The  Ugaments  connecting  the 
thyroid  to  the  cricoid  cartilage  are 
also  three  in  number: — 

Two  CapttJar  Ugamadi,  with 
their  synovial  membranea,  which 
form  the  articulation  betweeo  the 
inferior  comua  of  the  thyroid  and 
the  Bides  of  the  cricoid ;  and  the 
crico-thyreidean  membrane.  The 
criay-Oflfroidfan  membrane  ie  a  fan- 
■haped  layer  of  elastic  tissue,  thick 

in  ftont  {■  middle  erica -thyroidean  ligament)  and  thinner  at  eaeh  aide 
(lateral  crico-thyioidean  ligament).     It  is  attached  by  its  apex  to  the 

*  A  Tenlcal  lectiDiiafthe  Lsr)iii,Bhawii]E]tAligHmentB.  1.  Thebfldyofthe 
oabpidH.  %•  ZCi  great  cornu.  3-  Jt4 leiMr  comu.  4  Tbe  alBofthethynHd 
cattils^.  S-  The  flOpepor  comu.  &.  Iti  inferior  comu.  7.  The  pomum 
Aduoi.  S,  e.  The  tbym-hyoidraa  membnuie ;  Ibe  opening  in  Ibe  membnoe 
ibunediately  above  the  moHt  posterior  of  the  numcraJs  is  for  the  passage  of  the 
npenot  lurnBe^  nerve  and  artAf .    9.  The  thTn^hjoidean  JiEfiment ;  the  du- 

ID  this  lipuoent,     a.  Tllc  epLrlottii.    b.  The  hjo-^riglottic  ligunent.     c.  The 

thTTO'epiglottie  U^ment.    d.  TTie  arytenoid  cutilsae;  its  inner  lurfece.    e. 

^    TbA  outer  uigte  of  the  base  of  the  arjtentud  csztxlBge,   /,  The  comiculum 

Isrrngis-    ff.  The  euneifonn  cvdlsge.    A.  The  nipcrior  thyro-arytenoid  bga- 

tkal  spsce  between  the  two  tbTro-srjtenoid  ligsoients  is  tbst  of  the  ventricle  of 
the  tsfyni.  k.  The  crif^ud  csTtilsge.  I.  The  lateral  portion  of  the  crico-thy- 
icMesn  membnne.  m.  The  central  portjon  of  the  same  membrane,  n.  The 
upper  ™i|  of  the  trachea,  which  is  recflved  within  the  ring  of  tie  cricoid  carti- 
lage. 0.  Section  of  the  isthmus  of  the  thyroid  ^land.  p,p.  The  levator  Ffbn)- 
dime  tbjT«de«. 


lower  border  and  ncediag  angle  of  the  thvntid  cartQage,  and  by  iti 
expanded  margin  to  the  upper  border  of  the  cricoid  and  ba^  of  the 
arjtenoid  cartilage.  Superiorly  il  is  continnons  with  the  inferior  mar- 
gin of  the  chorda  vocalii.  The  front  of  ihe  crico-thyraideao  mem- 
biane  is  cro»ed  by  a  Bmall  artery,  the  inferior  laiyngeal,  and  is  the 
spot  selected  for  the  openktioQ  of  Uryngolomy.  Laterally  it  is  cover- 
ed in  by  the  Grico-thyroulei  and  crico-arytenoidei  laterales  rauBdee. 

3.  The  ligazoents  of  the  arytenoid  cartilages  are  six  in  number; — - 
Two  O/piiJar  Iwaneab,  with  synoyial  membranes,  which  articulate 

the  arytenoid  oartUogei  with  the  cricoid ;  and  the  superior  and  inferior 
thyio-arytenoid  ligaments.     The  aapt- 
Fig.  i54.«  •*"'  Vtyro-aryletioid  lyamenii  are  two 

thin  bands  of  elastic  tissue  which  are 
attached  in  tT<Hit  to  the  receding  aoj^e 
of  the  thyroid  cartilage,  and  behind  to 
the  anteri™  and  inner  border  of  each 
aiyteaoid  cartilage.  The  lower  border 
of  this  ligament  constitutes  the  upper 
boundary  of  the  ventricle  of  tho  larynx. 
The  ii^enor  thyro-aryterwid  liffamentt  or 
tAorda  wkoUs^  are  thicker  than  the  00- 
perior,  and  Uke  them  composed  of  elas- 
tic tissue.  Each  ligament  is  attached 
in  iront  to  the  needing  angle  of  the 
thyroid  cartilage,  and  behind  to  the 
anterior  angle  of  the  base  of  the  aryte- 
noid. The  inferior  border  of  the  chorda 
vocahs  is  eontinnous  with  the  lateral 
expansion  of  the  crico-thyroid  ligament.  The  superior  border  forms 
the  lower  boundary  of  the  ventricle  of  the  larynx.  The  space  be- 
tween the  (wo  chordie  vocales  is  the  glottis  or  rima  glollidis. 

4.  The  ligaments  of  the  epiglottis  are  five  In  number,  namely,  three 
glnsso-epiglottic,  hyo-epiglotlic,  and  tbyrn-epjglottic. 

The  ^oiio-epigleittic  ligaments  (frECua  epiglottidis)  are  three  folds  of 
mnious  membrane,  whidi  connect  the  anterior  surfece  of  the  epiglottis 
with  the  root  of  the  tongue.  The  middle  of  these  containa  elaatic 
tissue.  The  igo-ep^tottk  hgament  is  a  band  of  elastic  tissue  passing 
between  the  anterior  aspect  of  the  epiglottis  near  its  apex,  and  the 
upper  margin  of  the  body  of  the  os  hyoides.  The  Ihfro-ep^loUic 
ligament  is  a  long  and  slender  fasciculus  of  elastic  tissue,  which  em- 
braces the  apex  of  the  epiglottis,  and  is  inserted  into  the  receding 
ang{e  of  the  thyroid  cartilage  immediately  below  the  anteri™  fissure 
and  above  the  attachment  of  the  choidse  vocales. 

*  A  posterior  view  of  thelUTiii.  1.  The  thyroid  cBcdl^e.  Ltj  right  Ala.  i. 
One  of  its  aKeudia;  comua.  s.  One  of  the  descending  conin*.  t.  7.  The 
cricoid  cutilBge,  a,  \.  The  Bjyrenoid  cajtiluei.  6-  The  UTtenwdeiu  nuisde, 
cDDiifltinv  of  oblique  and  traaflTene  fudcuJi.  7.  Tlie  crico-aiyCenoidei  pos- 
tici  iuukIh,    a.  The  epiglottli. 


Muidea. — The  Mu«de»  of  the  laryni  are  eight  in  nnmber:  the  five 
larger  are  the  musclea  of  the  chordte  vocales  and  rima  glottidii ;  the 
three  amaller  are  musclee  of  the  epiglottia. 

Tbe  file  musclea  of  the  i:hoTd£e  vocales  and  rima  glottidis  are  the — 
Crico-thyrnid, 
Crico-arytenoideuB  poBticns, 
Cticc-aiytenoideaa  lateralis, 
Thyro-arytenoidenB, 

The  Orico-thyroid  mnscle  ariaei  from  the  anterior  snrtace  of  the 
cricaiid  cartilage,  and  pauea  obliquely  outwards  and  backwards  to  be 
vaerted  into  the  lower  and  inner  border  of  the  i^  of  the  thyroid  as 
&r  back  as  its  inferior  comu. 

The  CHco-arytenoideus  posticus  arises  from  th^  depression  on  the 
posterior  surface  of  the  cricoid  cartilage, 
and  pBSsea  upwsrds  and  outwards  to  be  j,^   ,„,  , 

Buerted  into  tbe  outer  angle  of  tbe  base 
of  the  arytenoids 

The  Cricc-arylCTioideHa  lalrratii  arita 
from  the  upper  border  of  the  ude  of 
the  cricoid,  and  paasee  upwards  and 
backwards  to  be  imeried  into  the  outer 
angle  of  the  base  of  the  arytenoid  car- 

The  Tkgro-atylgnoideua  ariaei  from 
tbe  receding  angle  of  the  thyroid  carti- 
lage, dose  to  the  onler  side  of  the 
chorda  TOcaUs,  and  passes  backwards 
parallel  with  the  cord,  to  be  isieTied 
into  the  base  and  outer  sur^ce  of  the 
arytenoid  cartihige. 

The  .Jt^feBoideut  muscle  occupies  the 
posterior  contaTe  sur&ce  of  the  arytenoid  cartilages,  betwaen  which  it 
is  itietihed.     It  consists  of  three  planes  of  transverse  and  oblique 
fibres  ;  heace  it  was  forraeriy  considered  as  several  muscles,  under  the 
names  of  (roKSuerai  and  oiiipri. 

The  three  muscles  of  the  epiglottis  are  the — 

Tbyro-epiglottideus, 
Aiyteno-epiglottideus  superior, 
AiyteDo«[Hgtottideua  inferior  (Hilton's  muscle). 

■  A  tide  view  of  the  luynx,  one  alH  of  the  thyroid  cartilwe  has  been  removed. 

laHf.  S.  One  of  the  comioUs  Lvyneia-  *-  The  cricoiil  cartilage,  5.  The 
CDCo^acTIcnndeuA  posticiia  muscle,  o.  The  crico-arTtenoldene  LaKralis.  7- 
The  ibjro-arjtenoideuj.    8.  The  crico-thjroLileiin  membTHne.    fl.  Onp  half  of 
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The  TJ^^ro-epiglotHdeus  appears  to  be  formed  by  the  upper  fibres  of 
the  thyro-arytenoideus  muscle:  they  spread  out  upon  the  eztenial 
snr&ce  of  the  sacculus  laryngis  and  in  the  aryteno-epiglottidean  fold 
of  mucous  membrane,  in  which  they  are  lost ;  a  few  of  the  anterior 
fibres  being  continued  onwards  to  the  side  of  the  epiglottis. 

The  Aryteno-ep^otHdeus  superior  consists  of  a  few  scattered  fibres, 
which  pass  forwards  in  the  fold  of  mucous  membrane  forming  the 
lateral  boundary  of  the  entrance  into  the  larynx,  from  the  apex  of  the 
arytenoid  cartilage  to  the  side  of  the  epiglottis. 

The  Aryteno-epiglottideus  inferior. — This  muscle,  described  by  tSx. 
Hilton,  is  very  important  in  relation  to  the  sacculus  laryngis,  with 
which  it  is  closely  connected.  It  may  be  found  by  raising  the  mucous 
membrane  immediately  above  the  yentricle  of  the  larynx.  It  ariaea 
by  a  narrow  and  fibrous  origin  firom  the  arytenoid  cartilage,  just  above 
the  attachment  of  the  chorda  vocalis ;  and  passing  forwards,  and  a 
little  upwards,  expands  over  the  upper  hal^  or  two-thirds  of  the  sac- 
cuius  laryngis,  and  is  inserted  by  a  broad  attachment  into  the  side  of 
the  epiglottis. 

Actions, — From  a  careful  investigation  of  the  muscles  of  the  larynx 
Mr.  Bishop*  concludes  that  the  crico-arytenoidei  postici  open  the 
glottis,  while  all  the  rest  close  it.  The  arytenoideus  approximates  the 
arytenoid  cartilages  posteriorly,  and  the  crico-arytenoidei  and  thyro- 
arytenoidei  anteriorly ;  the  latter,  moreover,  close  the  glottis  mesially. 
The  crico-thyroidei  are  tensors  of  the  chordae  vocales,  and  these 
muscles,  together  with  the  thyro-arytenoidei  regulate  the  tension,  po- 
sition, and  vibrating  length  of  the  vocal  cords. 

The  crico-thyroid  muscles  effect  the  tension  of  the  chordae  vocales  by 
rotating  the  cricoid  on  the  inferior  comua  of  the  thyroid;  by  this  ac- 
tion the  anterior  portion  is  drawn  upwards  and  made  to  approximate 
the  inferior  border  of  the  thyroid,  while  the  posterior  and  superior 
border  of  the  cricoid,  together  with  the  arytenoid  cartilages,  is  carried 
backwards.  The  crico-arytenoidei  postici  separate  the  chordae  vocales 
by  drawing  the  arytenoid  cartilages  outwards  and  downwards.  The 
crico-arytenoidei  laterales,  by  drawing  the  outer  angles  of  the  aryte- 
noid cartilages  forwards,  approximate  the  anterior  angles  to  which  the 
chordae  vocales  are  attached.  The  thyro-arytenoidei  draw  the  aryte- 
noid cartilages  forwards,  and,  by  their  connection  with  the  chordae  vo- 
cales, act  upon  the  whole  length  of  those  cords. 

The  thyro-epiglottideus  acts  principally  by  compressing  the  glands 
of  the  sacculus  laryngis  and  the  sac  itself:  by  its  attachment  to  the 
epiglottis  it  would  act  feebly  upon  that  valve.  The  aryteno-epiglotr 
tideus  superior  serves  to  keep  the  mucous  membrane  of  the  sides  of  the 
opening  of  the  glottis  tense,  when  the  larynx  is  drawn  upwards,  and 
the  opening  closed  by  the  epiglottis.  Of  the  aryteno-epiglottideus, 
the  "  functions  appear  to  be,"  writes  Mr.  Hilton,  **  to  compress  the 
subjacent  glands  which  open  into  the  pouch ;  to  diminish  the  capacity 

•  Cydopeedia  of  Anatomy  and  Physiology.    Article,  Laiynx. 
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of  that  cavity,  and  change  its  form ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage/^ 

Mucous  membrane. — The  aperture  of  the  larynx  is  a  triangular,  or 
cordiform  opening,  broad  in  front  and  narrow  behind ;  bounded  ante- 
riorly by  the  epiglottis,  posteriorly  by  the  arytenoideus  musde,  and  on 
either  side  by  a  fold  of  mucous  membrane  stretched  between  the  side 
of  the  epiglottis  and  the  apex  of  the  arytenoid  cartilage.  On  the  mar- 
gin of  this  atyteno-epiglottidean  fold  the  cuneiform  cartilage  forms  a 
prominence  more  or  less  distinct  The  cavity  of  the  larynx  is  divided 
into  two  parts  by  an  oblong  constriction  produced  by  the  prominence 
of  the  chordae  vocales.  That  portion  of  the  cavity  which  lies  above 
the  constriction  is  broad  and  triangular  above,  and  narrow  below ;  that 
which  is  below  it  is  narrow  above  and  broad  and  cylindrical  below, 
the  circumference  of  the  cylinder  corresponding  with  the  ring  of  the 
cricoid ;  while  the  space  included  by  the  constriction  is  a  narrow,  tri- 
angular fissure,  the  glottis  or  rima  glotiidis*  The  form  of  the  glottis  is 
that  of  an  isosceles  triangle,  bounded  on  the  sides  by  the  chordsB  vo- 
cales and  inner  sur&ce  of  the  arytenoid  cartilages,  and  behind  by  the 
arytenoideus  muscle.  Its  length  is  greater  in  the  male  than  in  the  fe- 
male, and  in  the  former  measures  somewhat  less  than  an  inch.  Imme- 
diately above  the  prominence  caused  by  the  chorda  vocalis,  and  ex- 
tending nearly  its  entire  length  on  each  side  of  the  cavity  of  the  larynx, 
is  an  elliptical  fossa,  the  ventricle  of  the  tarynx.  This  fossa  is  bounded 
below  by  the  chorda  vocalis,  which  it  serves  to  isolate,  and  above  by  a 
border  of  mucous  membrane  folded  upon  the  lower  edge  of  the  supe- 
rior thyro-arytenoid  ligament.  The  whole  of  the  cavity  of  the  larynx 
-with  its  prominences  and  depressions,  is  lined  by  mucous  membrane, 
which  is  continuous  superiorly  with  that  of  the  mouth  and  pharynx, 
and  inferiorly  is  prolonged  through  the  trachea  and  bronchial  tubes 
into  the  air  cells  of  the  lungs.  In  the  ventricles  of  the  larynx  the 
mucous  membrane  forms  a  caecal  pouch  of  variable  size,  termed  by 
Mr.  Hilton  the  sacciUus  laryngis*    The  sacculus  laryngis  is  directed 

*  This  sac  was  described  by  Mr.  Hilton  before  he  was  aware  that  it  had 
already  been  pointed  out  by  the  older  anatomists.  I  myself  made  a  dissection, 
which  I  still  possess,  of  the  same  sac  in  an  enlarged  state,  daring  the  month  of 
August,  1837>  without  any  knowledge  either  of  Mr.  Hilton's  labours,  or  Mor> 
gagpu's  account.  The  sac  projected  considerably  above  the  upper  border  of  the 
tiijnroid  cartilage,  and  the  extremity  h&d  been  snipped  off  on  one  side  in  the 
removal  of  the  muscles.  The  larvnx  was  presented  to  me  by  Dr.  Greorge  Moore 
of  Camberwell ;  he  had  obtained  it  from  a  child  who  died  of  bronchial  dis- 
ease ;  and  he  conceived  that  this  peculiar  disposition  of  the  mucous  membrane 
might  possibly  explain  some  of  tne  symptoms  by  which  the  case  was  accom- 
panied. Cruveilhier  made  the  same  observation  in  equal  i^orance  of  Mor- 
gagni's  description,  for  we  read  in  a  note  at  page  677>  vol.  ii.  of  his  Anatomie 
Descriptive, — **  J*ai  vu  pour  la  premiere  fois  cette  arri^re  cavit6  chez  un  indi- 
vidu  anecte  de  phthisic  laryng^e,  oCi  elle  etait  tr^s-developpee  Je  fis  des  re- 
cherches  siir  le  larynx  d'autres  individus,  et  je  trouvai  que  cette  disposition  ^tait 
constante.  Je  ne  savais  pas  alors  que  Morgagni  avait  indiqu6  et  fait  repr6- 
senter  la  meme  disposition."    Cruveilhier  compares  its  form  very  aptly  to  a 
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upwards,  Bometimes  extending  as  high  as  the  upper  border  of  the  thy- 
roid cartilage,  and  occasionally  above  that  border.  When  dissected 
from  the  interior  of  the  larynx  it  is  found  covered  by  the  aryteno-epi- 
glottideus  muscle  and  a  fibrous  membrane,  which  latter  is  attached  to 
the  superior  thyro-arytenoid  ligament  below ;  to  the  epiglottis  in  front ; 
and  to  the  upper  border  of  the  thyroid  cartilage  above.  If  examined  from 
the  exterior  of  the  larynx,  it  will  be  seen  to  be  covered  by  the  thyro- 
epiglottideus  muscle.  On  the  sur&ce  of  its  mucous  membrane  are  the 
openings  of  sixty  or  seventy  small  follicular  glands,  which  are  situated 
in  the  sub-mucous  tissue,  and  gives  to  its  external  sur&bce  a  rough  and 
ill-dissected  appearance.  This  mucous  secretion  is  intended  for  the 
lubrication  of  the  chordae  vocales,  and  is  directed  upon  them  by  two 
small  valvular  folds  of  mucous  membrane,  which  are  situated  at  the 
entrance  of  the  sacculus. 

Olands, — The  bodies  known  as  the  glands  of  the  larynx,  namely,  the 
epiglottic  and  the  arytenoid  are  very  improperly  named.  The  former  is 
a  mass  of  areolar  and  adipose  tissue,  situated  in  the  triangular  space 
between  the  front  surface  of  the  apex  of  the  epiglottis,  the  hyo-epi- 
glottidean  and  the  thyro-hyoidean  ligament  The  latter  is  the  body 
which  forms  a  prominence  in  the  aryteno-epiglottidean  fold  of  mucous 
membrane,  and  has  been  described  among  the  cartilages  as  the  aryte- 
noid cartitege.  • 

Vessels  and  Nerves, — The  Arteries  of  the  larynx  are  derived  from 
the  superior  and  inferior  thyroid.  The  nerves  are  the  superior  laryn- 
geal and  recurrent  laryngeal;  both  branches  of  the  pneumogastric. 
The  two  nerves  conununicate  with  each  other  freely;  but  the  superior 
laryngeal  is  distributed  principally  to  the  mucous  membrane  at  the  en- 
trance of  the  larynx ;  the  recurrent,  to  the  muscles. 

THE   TRACHEA. 

The  Trachea  extends  from  opposite  the  fifth  cervical  vertebra  to 
opposite  the  third  dorsal,  where  it  divides  into  the  two  bronchi.  The 
right  bronchus^  larger  than  the  left,  passes  off  nearly  at  right  angles 
to  the  upper  part  of  the  corresponding  lung.  The  left  descends 
obliquely^  and  passes  beneath  the  arch  of  the  aorta,  to  reach  the  left 
lung. 

The  Trachea  is  composed  of — 

Fibro-cartilaginous  rings. 
Fibrous  membrane. 
Mucous  membrane. 
Longitudinal  elastic  fibres. 
Muscular  fibres. 
Glands. 

"  Phrygian  casque f"  and  Morgi^i's  fi^re,  Advers.  1.  Epist.  Anat.  3.  plate  2. 
fig.  4.  has  the  same  appearance.  But  neither  of  these  anatomists  notice  the  fol- 
licular glands  described  by  Mr.  Hilton. 
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Tbe  F&ro-carHloffinous  rings  are  from  fifteen  to  twenty  in  number, 
and  extend  for  two-thirds  around  the  cylinder  of  the  trachea.  They 
are  deficient  at  the  posterior  part,  where  the  tube  is  completed  by 
fibrous  membrane.  The  last  ring  has  usually  a  triangular  form  in 
front.  The  rings  are  connected  to  each  other  by  a  membrane  of  yellow 
elastic  fbrous  tissue^  which  in  the  space  between  the  extremities  of  the 
cartilages,  posteriorly,  forms  a  distinct  layer. 

The  Longitudinal  elastic  jibreB  are  situated  immediately  beneath  the 
mucous  membrane  on  the  posterior  part  of  the  trachea,  and  enclose  the 
entire  cylinder  of  the  bronchial  tubes  to  their  ultimate  terminations. 

The  Mttscular  fibres  form  a  thin  layer,  extending  transversely  be- 
tween the  extremities  of  the  cartilages.  On  the  posterior  sur&ce  they 
are  covered  in  by  a  cellulo-fibrous  lamella,  in  which  are  lodged  the 
tracheal  glands.  These  are  small  flattened  ovoid  bodies,  situated  in 
great  number  between  the  fibrous  and  muscular  layers  of  the  membrar 
nous  portion  of  the  trachea,  and  also  between  the  two  layers  of  elastic 
fibrous  tissue  connecting  the  rings.  They  pour  their  secretion  upon 
the  mucous  membrane. 

Thyroid  Gland, 

The  thyroid  gland  or  body  is  one  of  those  organs  which  it  is  difficult 
to  classify  firom  the  absence  of  any  positive  knowledge  with  regard  to 
its  function.  It  is  situated  upon  the  trachea,  and  in  an  anatomical 
arrangement  may  therefore  be  considered  in  this  place,  although  bear- 
ing no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lobes,  which  are  placed  one  on  each  side 
of  the  trachea,  and  are  connected  with  each  other  by  means  of  an 
isthmus,  which  crosses  its  upper  rings.  There  is  considerable  variety  in 
the  situation  and  breadth  of  this  isthmus ;  which  should  be  recollected 
in  the  performance  of  operations  upon  the  trachea.  In  structure  it  ap- 
pears to  be  composed  of  a  dense  cellular  parenchyma,  enclosing  a  great 
number  of  vessels.  The  gland  is  larger  in  young  subjects  and  in 
females,  than  in  the  adult  and  males.  It  is  the  seat  of  an  enlargement 
called  bronchocele,  goitre,  or  the  Derbyshire  neck. 

A  muscle  is  occasionally  found  connected  with  its  upper  border  or 
with  its  isthmus ;  and  attached,  superiorly,  to  the  body  of  the  os 
hyoides,  or  to  the  thyroid  cartils^.  It  was  named  by  Soemmering 
the  "  levator  glanduUs  thyroidea ;''"'  fig.  163,  p.  643. 

Vessels  and  Nerves. — It  is  abundantly  supplied  with  blood  by  the 
superior  and  inferior  thyroid  arteries.  Sometimes  an  additional  artery 
is  derived  from  the  arteria  innominata,  and  ascends  upon  the  front  of 
the  trachea  to  be  distributed  to  the  gland.  The  wounding  of  this  vessel, 
in  tracheotomy,  might  be  &tal  to  the  patient.  The  nerves  are  derived 
from  the  superior  laryngeal  and  sympathetic. 


The  Inngi  an  two  cnnicsl  Digam,  utoated  one  on  each  eide  of  the 
cheit,  emlHBciDg  the  heart,  and  »epaiated  from  each  other  bj  that 
DTgan  and  by  a  membraaoiii  partitioD,  the  mediastinum.  On  the  ex- 
ternal or  tltotadc  nde  they  are  convex,  and  correapoad  with  the  form 
of  the  carityofthe  chest;  internally  thej  are  concave,  to  receive  the 
convexity  of  the  hesrt.  Superiorly  they  letminate  in  a  tapering  cone, 
which  extend)  above  the  level  of  the  firet  rib,  and  inferiorly  they  are 
broad  and  concave,  and  mt  upon  the  convex  inr&ce  of  the  diaphragm. 


right  vcDtriclci  thevf 


^SSs 

,  tndlh. 

crick.    3. 

,  The 

The 

V" 

-•■^rSL 

mi'ot  the 

5£ 

.  The 

iding  trUry. 

"S 

The  left 

Anil 

Hlivi 

The 

hrenchu..    iO 

,10.  Tfae 

pul. 

>f  Che  left.    11.  The  luperiot  lobe  of  iJie  niihC  lung',    la.  it 
ra.  lu  inferior  lobe.    St.  The  luperier  lobe  (J  the  lA  lung. 


8TRUCTURB  OF  THB  LUNGS.  551 

Their  posterior  border  is  rounded  and  broad,  the  anterior  sharp,  and 
marked  by  one  or  two  deep  fissores,  and  the  inferior  border  which 
surronnds  the  base  is  also  sharp.  The  colour  of  the  lungs  is  pinkish 
grey,  mottled,  and  yariously  marked  with  black.  The  sur&ce  is 
figured  with  irregularly  polygonal  outlines,  which  represent  the  lobules 
of  the  organ,  and  the  area  of  each  of  these  polygonal  spaces  is  crossed 
by  lighter  lines. 

Each  lung  is  divided  into  two  lobes,  by  a  long  and  deep  fissure, 
which  extends  firom  the  posterior  sur£Eice  of  the  upper  part  of  the 
oigan,  downwards  and  forwards  to  near- the  anterior  angle  of  its  base. 
In  the  right  lung  the  upper  lobe  is  subdivided  by  a  second  fissure, 
which  extends  obliquely  forwards  firom  the  middle  of  the  preceding  to 
the  anterior  border  of  the  organ,  and  marks  off  a  small  triangular 
lobe. 

The  right  lung  is  larger  than  the  left,  in  consequence  of  the  inclinar 
tion  of  the  heart  to  the  left  side.  It  is  also  shorter,  firom  the  great 
convexity  of  the  liver,  which  presses  the  diaphragm  upwards  upon  the 
light  side  of  the  chest  considerably  above  the  level  of  the  left;  and  has 
three  lobes.  The  left  lung  is  smaller,  has  but  two  lobes,  but  is  longer 
than  the  right 

Each  lung  is  retained  in  its  place  by  its  root,  which  is  formed  by  the 
pulmonary  lurtery,  pulmonary  veins  and  bronchial  tubes,  together  with 
the  bronchial  vessels  and  puknonary  plexuses  of  nerves.  The  large 
vessels  of  the  root  of  each  lung  are  arranged  in  a  similar  order  from 
before,  backwards,  on  both  sides,  viz. 

Pulmonary  veins. 
Pulmonary  artery. 
Bronchus. 

From  above,  downwards,  on  the  r^ht  side  this  order  is  exactly  re- 
versed ;  but  on  the  left  side  the  bronchus  has  to  stoop  beneath  the 
arch  of  the  aorta,  which  alters  its  position  to  the  vessels.  They  are 
thus  disposed  on  the  two  sides :— *• 

Rigid,  Left. 

Bronchus,  Artery, 

Artery,  Bronchus, 

Veins.  Veins. 

Strudure, — The  lungs  are  composed  of  the  ramifications  of  the 
bronchial  tubes  which  terminate  in  bronchial  cells  (air  cells),  of  the 
ramifications  of  the  pulmonary  artery  and  veins,  bronchial  arteries  and 
veins,  lymphatics  and  nerves ;  the  whole  of  these  structures  being  held 
together  by  areolar  tissue,  constitute  the  parenchyma.  The  parenchyma 
of  the  lungs,  when  examined  on  the  sur&ce  or  by  means  of  a  section, 
is  seen  to  consist  of  small  polygonal  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  inter-lobular  areolar  tissue.     These 
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lobnles  again  consist  of  smaller  lobules,  and  the  latter  are  formed  by  a 
cluster  of  air  cells,  in  the  parietes  of  which  the  capillaries  of  the  pul- 
monary artery  and  pulmonary  veins  are  distributed. 

Bronchial  tubes.  —  The  two  bronchi  proceed  from  the  bifrircation  of 
the  trachea  to  their  coiiesponding  lungs.  The  right  takes  its  course 
nearly  at  right  angles  with  the  trachea,  and  enters  the  upper,  part  of 
the  right  lung ;  while  the  left,  longer  and  smaller  than  the  right,  passes 
obliquely  beneath  the  arch  of  the  aorta,  and  enters  the  lung  at  about 
the  middle  of  its  root.  Upon  entering  the  lungs  they  divide  into  t\ro 
branches,  and  each  of  these  divides  and  subdivides  dichotomously  lo 
their  ultimate  termination  m  small  dilated  sacs,  the  bronchial  or  pul- 
monary cells.  The  fibro-cartilaginous  rings  which  are  observed  in  ths 
trachea  become  incomplete  and  irregular  in  shape  in  the  broiichi,  anl 
in  the  smaller  bronchial  tubes  are  lost  altogether.  At  the  terminatioi 
of  these  tubes  the  fibrous  and  muscular  coats  become  extremely  thin, 
and  are  probably  continued  upon  the  lining  mucous  membrane  of  the 
air  cells. 

The  Ptdmonary  arteryy  conveying  the  dark  and  impure  venous  bloo4 
to  the  lungs,  terminates  in  capillary  vessels,  which  form  a  minute  net- 
work upon  the  parietes  of  the  bronchial  cells,  and  then  converge  to 
form  the  pulmonary  veins,  by  which  the  arterial  blood,  purified  in  its 
passage  through  the  capillaries,  is  returned  to  the  left  auricle  of  the 
heart. 

The  Bronchial  arteries^  branches  of  the  thoracic  aorta,  ramify  upon 
the  bronchial  tubes  and  in  the  tissue  of  the  lungs,  and  supply  them 
with  nutrition,  while  the  venous  blood  is  returned  by  the  bronchial 
veins  to  the  vena  azygos. 

The  Lymj^aUcs^  commencing  upon  the  surface  and  in  the  substance 
.  of  the  lungs,  terminate  in  the  bronchial  glands.  These  glands,  very 
numerous  and  often  of  large  size,  are  placed  at  the  roots  of  the  lungs, 
around  the  bronchi,  and  at  the  bifuix»tion  of  the  trachea.  In  early 
life  they  resemble  lymphatic  glands  in  other  situations ;  but  in  old 
age,  and  often  in  the  adult,  are  quite  black,  and  filled  with  carbon- 
aceous matter,  and  occasionally  with  calcareous  deposits. 

The  Nerves  are  derived  from  the  pneumogastric  and  sympathetic 
They  form  two  plexuses,  anterior  pulnumarp  pUxus^  situated  upon 
the  front  of  the  root  of  the  lungs,  and  composed  chiefly  of  filaments 
frt)m  the  great  cardiac  plexus  ;  and  posUrior  pulmonary  plexus  on  the 
posterior  aspect  of  the  root  of  the  lungs,  composed  principally  of 
branches  from  the  pneumogastric.  The  branches  fr^m  these  plexuses 
follow  the  course  of  the  bronchial  tubes,  and  are  distributed  to  the 
bronchial  cells. 

^     PLEURA. 

Each  lung  is  enclosed,  and  its  structure  maintained,,  by  a  serous 
membrane,  the  pleura,  which  invests  it  as  far  as  the  root,  and  is 
then  reflected  upon  the  parietes  of  the  chest.     That  portion  of  the 
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membrane  which  is  in  relation  with  the  lung  is  called  pleura  pulmo- 
ncUis,  and  that  in  contact  with  the  parietes,  pleura  costalis.  The  re- 
flected portion,  besides  forming  the  internal  lining  to  the  ribs  and  in- 
tercostal muscles,  also  covers  the  diaphragm  and  the  thoracic  sur&ce 
of  the  vessels  at  the  root  of  the  neck. 

The  pleura  must  be  dissected  from  off  the  root  of  the  lung,  to  see  the 
vessels  by  which  it  is  formed  and  the  pulmonary  plexuses. 


MEDIASTINUM. 

The  approximation  of  the  two  reflected  pleurae  in  the  middle  line 
of  the  thorax  forms  a  septum,  which  divides  the  chest  into  the  two 
pulmonary  cavities.  This  is  the  mediastinum.  The  two  pleurae  ace 
not,  however,  in  contact  with  each  other  at  the  middle  line  in  the 
formation  of  the  mediastinum,  but  leave  a  space  between  them  which 
contains  all  the  viscera  of  the  chest  with  the  exception  of  the  lungs. 
The  mediastinum  is  divided  into  the  anterior,  middle,  and  posterior. 

The  Anterior  mediastinum  is  a  triangular  space,  bounded  in  front  by 
the  sternum,  and  on  each  side  by  the  pleura.  It  contains  a  quantity 
of  loose  areolar  tissue,  in  which  are  found  some  lymphatic  glands  and' 
vessels  passing  upwards  from  the  liver ;  the  remains  of  the  thymus 
gland,  the  origins  of  the  stemo-hyoid,  stemo-thyroid,  and  triangularis 
stemi  muscles,  and  the  internal  mammary  vessels  of  the  left  side. 

The  Middle  mediastinum  contains  the  heart  enclosed  in  its  peri- 
cardium ;  the  ascending  aorta  ;  the  superior  vena  cava  ;  the  bifurca- 
tion of  the  trachea  ;  the  pulmonary  arteries  and  veins  ;  and  the  phrenic 
nerves. 

The  Posterior  mediastinum  is  bounded  behind  by  the  vertebral, 
column,  in  front  by  the  pericardium,  and  on  each  side  by  the  pleura. 
It  contains  the  descending  aorta ;  the  greater  and  lesser  azygos  veins, 
the  superior  intercostal  vein  ;  the  thoracic  duct ;  the  oesophagus  and 
pneumogastric  nerves  ;  and  the  great  splanchnic  nerves. 


ABDOMEN. 

The  abdomen  is  the  inferior  cavity  of  the  trunk  of  the  body;  it  is 
hounded  in  front  and  at  the  sides  by  the  lower  ribs  and  abdominal 
muscles  ;  heUnd,  by  the  vertebral  column  and  abdominal  muscles ; 
ahorse,  by  the  diaphragm  ;  and,  below,  by  the  pelvis :  and  contains 
the  alimentary  canal,  the  organs  subservient  to  digestion,  viz.  the  liver, 
pancreas,  and  spleen ;  and  the  oigans  of  excretion,  the  kidneys,  with 
the  supra-renal  capsules. 

Regions. — For  convenience  of  description  of  the  viscera,  and  for  re- 
ference to  the  morbid  affections  of  this  cavity,  the  abdomen  is  divided 
into  certain  districts  or  regions.  Thus,  if  two  transverse  lines  be 
carried  around  the  body,  the  one  parallel  with  the  convexities  of  the 
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libB,  the  other  with  the  highest  points  of  the  crests  of  the  ilia,  the 
abdomen  will  be  divided  into  three  zones.  Again,  if  a  perpendicular 
line  be  drawn  at  each  side,  from  the  cartilage  of  the  eighth  rib  to 
the  middle  of  Poupart^s  ligament,  the  three  primary  zones  will  each 
be  subdivided  into  three  compartments  or  regions,  a  middle  and  two 
lateral 

The  middle  region  of  the  upper  zone  being  immediately  over  the 
small  end  of  the  stomach,  is  called  epigastric  (i**/  ya«-<rn/>,  over  the 
stomach).  The  two  lateral  regions  being  under  the  cartilages  of  the 
ribs  are  called  hypochondriac  (uiri  X'^^f^t  under  the  cartilages).  The 
middle  region  of  the  middle  zone  is  the  umbilical;  the  two  lateral,  the 
lumbar.  The  middle  region  of  the  inferior  zone  is  the  hypogastric 
(v5r«  ya^rn^,  below  the  stomach)  ;  and  the  two  lateral,  the  iliac. 
In  addition  to  these  divisions,  we  employ  the  term  inguinal  region^  in 
reference  to  the  vicinity  of  Poupart's  ligament. 

Position  of  the  Viscera.  —  In  the  upper  zone  will  be  seen  the  liver, 
extending  across  from  the  right  to  the  left  side  ;  the  stomach  and 
spleen  oji  the  left,  and  the  pancreas  and  duodenum  behind.  In  the 
middl^one  is  the  transverse  portion  of  the  colon,  with  the  upper  part 
of  the  ascending  and  descending  colon,  omentum,  small  intestines, 
me^ntery,  and,  behind,  the  kidneys  and  supra-renal  capsules.  In 
the  inferior  zone  is  the  lower  part  of  the  omentum  and  small  intes- 
tines, the  caecum,  ascending  and  descending  colon  with  the  sigmoid 
flexure,  and  ureters. 

The  smooth  and  polished  surface,  which  the  viscera  and  parietes 
of  the  abdomen  present,  is  due  to  the  peritoneum,  which  should  in  the 
next  place  be  studied. 

PERITONEUM. 

The  Peritoneum  {in^trtimv,  to  extend  around)  is  a  serous  membrane, 
and  therefore  a  shut  sac :  a  single  exception  exists  in  the  human 
subject  to  this  character,  viz.  in  the  female,  where  the  peritoneum  is 
perforated  by  the  open  extremities  of  the  Fallopian  tubes,  and  is  con- 
tinuous with  their  mucous  lining. 

The  simplest  idea  that  can  be  given  of  a  serous  membrane,  which 
may  apply  equally  to  all,  is,  that  it  invests  the  viscus  or  viscera,  and 
is  then  reflected  upon  the  parietes  of  the  containing  cavity.  If  the 
cavity  contain  only  a  single  viscus,  the  consideration  of  the  serous 
membrane  is  extremely  simple.  But  in  the  abdomen,  where  there  are 
a  number  of  viscera,  the  serous  membrane  passes  from  one  to  the  other 
until  it  has  invested  the  whole,  before  it  is  reflected  on  the  parietes. 
Hence  its  reflexions  are  a  little  more  complicated. 

In  tracing  the  reflexions  of  the  peritoneum  in  the  middle  line,  we 
commence  with  the  diaphragm,  which  is  lined  by  two  layers,  one  fitim 
the  parietes  in  front,  anterior,  and  one  from  the  parietes  behind, 
posterior.  These  two  layers  of  the  same  membrane,  at  the  posterior 
part  of  the  diaphragm,  descend  to  the  upper  surface  of  the  liver, 


funning  the  eoroHaty  and  laienl  ligammlt  of  the  liver.  They  then 
lacraund  the  livei,  one  going  in  fiont,  the  othei  behind  that  TiscDg, 
snd,  meeting  at  iU  under  BUi&ce,  pan  to  the  atomaeh,  fonning  the 


ftpteriDr  Ufer  of  the  peritoneum,  llbin^  the  undor  turAiee  a£  tbe  diiphTagm- 
a.  tTu  po«terior  lajer.  a.  The  mronary  linment,  formed  by  the  pBBHg«  of 
tbeiE  tualayera  to  the  iMsteriH  border  of  the  liver.  4.  Tbe  leiKr  DmenCum  ; 
the  RTo  liyen  pmin^  (torn  the  under  surftce  of  the  liver  Co  the  leuer  curve  ot 
the  Bloniaeh.  s.  The  tivo  lareri  meeting  et  the  ^iter  curve,  Iben  puung 
domwudt  and  letuming  upon  themielves,  foTming  (GJ  the  greiUr  ODientum. 
7.  The  tnoiverH  mcao- colon.    8.  The  potterior  lifer  Inced  iipmrdi  ui  front 
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lesser  ofnenium.  They  then,  in  the  same  manner,  surround  the 
stomach,  and  meeting  at  its  lower  border,  descend  for  some  distance  in 
front  of  the  intestines,  and  return  to  the  transverse  colon,  forming  the 
^ireat  omentum;  they  then  surround  the  transverse  colon,  and  pass 
directly  backwards  to  the  vertebral  column,  forming  the  transverse 
meso-colon.  Here  the  two  layers  separate  ;  the  posterior  ascends  in 
front  of  the  pancreas  and  aorta,  and  returns  to  the  posterior  part  of 
the  diaphragm,  where  it  becomes  the  posterior  layer  with  which  we 
commenced.  The  anterior  descends,  invests  all  the  small  intestines, 
and  returning  to  the  vertebral  column  forms  the  mesentery.  It  then 
descends  into  the  pelvis  in  front  of  the  rectum,  which  it  holds  in  its 
place  by  means  of  a  fold  called  meso-redum,  forms  a  pouch,  the  recto- 
vesical fdd^  between  the  rectum  and  bladder,  ascends  upon  the  poste- 
rior surface  of  the  bladder,  forming  its  false  ligaments,  and  returns 
upon  the  anterior  parietes  of  the  abdomen  to  the  diaphragm,  whence 
we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  front  of  the 
rectum,  it  is  reflected  upon  the  posterior  surface  of  the  vagina  and 
uterus.  It  then  descends  on  the  anterior  surface  of  the  uterus,  and 
forms  at  either  side  the  broad  ligaments  of  that  organ.  From  the 
uterus  it  ascends  upon  the  posterior  surface  of  the  bladder  and  an- 
terior parietes  of  the  abdomen,  and  is  continued,  as  in  the  male,  to  the 
diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  dis- 
tinctly shown,  and  it  matters  not  where  the  examination  commence 
or  where  it  termmate,  still  the  same  continuity  of  sur&ce  will  be 
discernible  throughout.  If  we  trace  it  from  side  to  side  of  the  ab- 
domen, we  may  commence  at  the  umbilicus ;  we  then  follow  it  out- 
wards lining  the  inner  side  of  the  parietes  to  the  ascending  colon ; 
it  surrounds  that  intestine  ;  it  then  surrounds  the  small  intestine, 
and  returning  on  itself  forms  the  mesentery.  It  then  invests  the 
descending  colon,  and  reaches  the  parietes  on  the  opposite  side  of  the 
abdomen,  whence  it  may  be  traced  to  the  exact  point  from  which  we 
started. 

The  viscera,  which  are  thus  shown  to  be  invested  by  the  peritoneum 
in  its  course  from  above  downwards,  are  the — 

Liver, 
Stomach, 
Transverse  colon, 
Small  intestines, 
Pelvic  viscera.   . 

of  D,  the  transverse  duodenum,  and  P,  the  pancreas,  to  become  continuous 
with  the  posterior  layer  (2).  9.  The  foramen  of  Winslow;  the  dotted  line 
bounding  this  foramen  iniferiorly  marks  the  course  of  the  hepatic  artery  for- 
wards, to  enter  between  the  layers  of  the  lesser  omentum.  ID-  The  mesentery 
encircling  the  small  intestine.  1 1 .  The  recto- vesical  fold,  formed  by  the  de- 
scending anterior  layer.  12.  The  anterior  layer  traced  upwards  upon  the  in- 
ternal surface  of  the  abdominal  parietes  to  the  layer  (1),  with  which  the  exa- 
mination commenced. 
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The  folds,  formed  between  these  and  between  the  diaphragm  and 
the  liver,  are — 

(Diaphragm.) 

Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

(Stoii^ach.) 
Greater  omentum. 

(Transverse  colon.) 
.  Transverse  meso-colon, 

Mesentery, 
Meso-rectum, 
Recto-vesical  fold, 
False  ligaments  of  the  bladder. 

And  in  the  female,  the — 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  be  examined  with  that  organ. 
The  Lesser  omentum  is  the  duplicature  passing  between  the  liver 
and  the  upper  border  of  the  stomach.     It  is  extremely  thin,  excepting 
at  its  right  border,  where  it  is  free,  and  contains  between  its  layers, 
the— 

Hepatic  artery. 

Ductus  communis  choledochus. 

Portal  vein. 

Hepatic  plexus  of  nerves. 

Lymphatics. 

These  structures  are  enclosed  in  a  loose  areolar  tissue,  called 
Glisson's  capsule,*  The  relative  position  of  the  three  vessels  is,  the 
artery  to  the  left,  the  duct  to  the  right,  and  the  vein  between  and 
behind. 

If  the  finger  be  introduced  behJhd  this  right  border  of  the  lesser 
omentum,  it  will  be  situated  in  an  opening  called  the  f(yramen  of 
W%nsl(no,'\-  In  front  of  the  finger  will  lie  the  right  border  of  the 
lesser  omentum  ;  behind  it  the  diaphragm,  covered  by  the  ascending  or 
posterior  layer  of  the  peritoneum  ;  hdow^  the  hepatic  artery,  curving 
forwards  from  the  coeliac  axis  ;  and  above^  the  lobus  Spigelii.  These, 
therefore,  are  the  boundaries  of  the  foramen  of  Winslow^  which  is  no- 
thing more  than  a  constriction  of  the  general  cavity  of  the  peritoneum 

*  Francis  Glisson,  Professor  of  Medicine  in  the  University  of  Cambridge. 
His  work,  "  De  Anatomia  Hepatis,"  was  published  in  1 654 

t  Jacob  Beni^us  Winslow :  his  '*  Exposition  Anatomique  de  la  Structure 
du  Corps  Humam/'  was  published  in  Paris  in  1732. 
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at  this  point,  arising  out  of  the  necessity  for  the  hepatic  and  gastric 
arteries  to  pass  forwards  from  the  coeliac  axis  to  reach  their  respectiye 
viscera. 

If  air  he  hlown  through  the  foramen  of  Winslow,  it  will  descend 
behind  the  lesser  omentum  and  stomach  to  the  space  between  the 
descending  and  ascending  pair  of  layers,  forming  the  great  omentum. 
This  is  sometimes  called  the  lesser  cavity  of  the  peritoneum,  and  that 
external  to  the  foramen  the  greater  cavity ;  in  which  case  the  fora- 
men is  considered  as  the  means  q(  communication  between  the  two. 
There  is  a  great  objection  to  this  division,  as  it  might  lead  the  inex- 
perienced to  believe  that  there  were  really  two  cavities.  There  is  but 
one  only,  the  foramen  of  Winslow  being  merely  a  constriction  of  that 
one,  to  facilitate  the  communication  between  the  nutrient  arteries  and 
the  viscera  of  the  upper  part  of  the  abdomen. 

The  Great  omentum  consists  of /our  lasers  of  peritoneum,  the  two 
which  descend  from  the  stomach,  and  the  same  two,  returning  upon 
themselves  to  the  transverse  colon.  A  quantity  of  adipose  substance 
is  deposited  around  the  vessels  which  ramify  through  its  structure. 
It  would  appear  to  perform  a  double  function  in  the  economy.  1st. 
Protecting  the  intestines  from  cold  ;  and,  2ndly.  Facilitating  the 
movement  of  the  intestines  upon  each  other  during  their  vermicular 
action. 

The  Transverse  meso-cdon  (jiiffas^  middle,  being  attached  to  the 
middle  of  the  cylinder  of  the  intestine)  is  the  medium  of  connection 
between  the  transverse  colon  and  the  posterior  wall  of  the  abdomen. 
It  also  affords  to  the  nutrient  arteries  a  passage  to  reach  the  intestine, 
and  encloses  Between  its  layers,  at  the  posterior  part,  the  transverse 
portion  of  the  duodenum. 

The  Mesentery  {ixi<rev  Urt^ovy  being  connected  to  the  middle  of  the 
cylinder  of  the  small  intestine)  is  the  medium  of  connection  between 
the  small  intestines  and  the  posterior  wall  of  the  abdomen.  It  is  ob- 
lique in  its  direction,  being  attached  to  the  posterior  wall,  from  the 
left  side  of  the  second  lumbar  vertebra  to  the  right  iliac  fossa.  It 
retains  the  small  intestines  in  their  places,  and  gives  passages  to  the 
mesenteric  arteries,  veins,  nerves,  and  lymphatics. 

The  Meso-rectum,  in  like  manner,  retains  the  rectum  in  connection 
with  the  front  of  the  sacrum.  Besides  this,  there  are  some  minor 
folds  in  the  pelvis,  as  the  rectovesical  fold,  the  false  liyaments  of  the 
bladder,  and  the  broad  ligaments  of  the  uterus. 

The  Appendices  epiploica  are  small  irregular  pouches  of  the  perito- 
neum, filled  with  fat,  and  situated  like  fringes  upon  the  large  intestine. 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sides  of 
the  abdomen ;  they  are  the  gastro-phrenic  ligament,  the  gastro-splenic 
omentum,  the  ascending  and  descending  meso-colon.  The  gastro- 
phrenic ligament  is  a  small  duplicature  of  the  peritoneum,  which  de- 
scends from  the  diaphragm  to  the  extremity  of  the  oesophagus,  and 
lesser  curve  of  the  stomach.  The  gastro-splenic  omentum  is  the  dupli- 
cature which  connects  the  spleen  to  the  stomach.     The  ascending 
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meso-ooUm.  is  the  fold  which  connects  the  upper  part  of  the  ascending 
colon  with  the  posterior  wall  of  the  ahdomen  ;  and  the  deseendinff 
meso-coUm^  that  which  retains  the  sigmoid  flexure  in  connection  with 
the  abdominal  waU. 

Structure  of  serous  men^ane, — Serous  membrane  consists  of  two 
layers,  an  external  or  flbro-cellular  layer,  and  an  internal  layer  or 
epithelium.  The  fibro-ceUvlar  layer  upon  its  outer  surface  is  rough 
and  vascular,  and  adherent  to  surrounding  structures;  but  on  its 
inner  sur£ace  is  dense  and  smooth,  and  wholly  deficient  of  vessels 
carrying  red  blood.  The  smooth  and  brilliant  sur&ce  of  serous  mem- 
brane is  due  to  a  distinct  epithelium,  which  has  been  shown  by  the  ex- 
cellent researches  of  Henle,  to  be,  composed  of  laminae  of  vesicles,  and 
flattened  polygonal  scales  with  central  nuclei,  like  the  epidermis  and 
epithelium  of  mucous  membrane.  Dr.  Henle  has  observed  this  struc- 
ture, which  may  be  easily  demonstrated  with  a  good  microscope  upon 
the  surface  of  all  the  serous  membranes  of  the  body,  upon  the  surface 
of  the  lining  membrane  of  arteries  and  veins,  and  upon  synovial 
membranes. 

The  general  characters  of  a  serous  membrane  are  its  resemblance  to 
a  shut  sac,  and  its  secretion  of  a  peculiar  fluid,  resembling  the  serum 
of  the  blood  ;  but  the  former  of  these  ch^uacters  is  not  absolutely 
essential  to  the  identity  of  a  serous  membrane ;  for,  as  we  have 
shown  above,  the  peritoneum  in  the  female  is  perforated  by  the  ex- 
tremities of  the  Fallopian  tubes  ;  while  in  aquatic  reptiles  there  is  a 
direct  communication  between  its  cavity  and  the  medium  in  which 
they  live. 

From  the  variable  nature  of  the  secretion  of  these  membranes,  they 
have  been  divided  into  two  classes,  the  true  serous  membranes,  viz. 
the  arachnoid,  pericardium,  pleurae,  peritoneum,  and  tunicae  vaginales, 
which  pour  out  a  secretion  containing  but  a  small  portion  of  albumen  ; 
and  the  synovial  membranes  and  bursae,  which  secrete  a  fluid  contain- 
ing a  larger  quantity  of  albumen. 

ALIMENTARY   CANAL. 

The  Alimentary  canal  is  a  musculo-membranous  tube,  extending 
from  the  mouth  to  the  anus.  It  is  variously  named  in  the  different 
parts  of  its  course  ;  hence  it  is  divided  into  the 

Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 

r  Duodenum, 
Small  intestines  Jejunum, 

(_  Ileum. 

r  Caecum, 
Large  intestines  Colon, 

(  Rectum. 


r 


560  HARD  PALATB. — SOFT  PALATE. 

The  MouQi  is  the  irregular  cavity  which  contains  the  organs  of 
taste  and  the  principal  instruments  of  mastication.  It  is  bounded  in 
front  by  the  lips ;  on  either  side  by  the  internal  surface  of  the  cheeks ; 
above  by  the  hard  palate  and  teeth  of  the  upper  jaw  ;  bdow  by  the 
tongue,  by  the  mucous  membrane  stretched  between  the  arch  of  the 
lower  jaw  and  the  under  surface  of  the  tongue,  and  by  the  teeth  of 
the  inferior  maxilla ;  and  behind  by  the  soft  palate  and  fauces. 

The  Lips  are  two  fleshy  folds  formed  externally  by  common  integu- 
ment, and  internally  by  mucous  membrane,  and  containing  between 
these  two  layers  the  muscles  of  the  lips,  a  quantity  of  &t,  and  numer- 
ous small  labial  glands.  They  are  attached  to  the  sur&ce  of  the  upper 
and  lower  jaw,  and  each  lip  is  connected  to  the  gum  in  the  middle 
line  by  a  fold  of  mucous  membrane,  the  fraenum  labii  superioris  and 
fraenum  labii  inferioris,  the  former  being  the  larger. 

The  Cheeks  (buccse)  are  continuous  on  either  hand  with  the  lips,  and 
form  the  sides  of  the  &ce ;  they  are  composed  of  integument,  a  large 
quantity  of  fiit,  muscles,  mucous  membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  above  and 
below  upon  the  sides  of  the  jaws,  and  is  attached  posteriorly  to  the 
anterior  margin  of  the  ramus  of  the  lower  jaw.  At  about  its  middle, 
opposite  the  second  molar  tooth  of  the  upper  jaw,  is  a  papilla,  upon 
which  may  be  observed  a  small  opening,  the  aperture  of  the  duct  of 
the  parotid  gland. 

The  Hard  palate  is  a  dense  structure,  composed  of  mucous  membrane, 
palatal  glands,  fibrous  tissue,  vessels,  and  nerves,  and  firmly  connected 
to  the  palate  processes  of  the  superior  maxillary  and  palate  bones.  It 
is  bounded  in  front  and  on  each  side  by  the  alveolar  processes  and 
gums,  and  is  continuous  behind  with  the  soft  palate.  Along  the 
middle  line  it  is  marked  by  an  elevated  raph^,  and  presents  upon  each 
side  of  the  raph6  a  number  of  transverse  ridges  and  grooves.  Near 
its  anterior  extremity,  and  immediately  behind  the  middle  incisor 
teeth,  is  a  papilla  which  corresponds  with  the  termination  of  the  naso- 
palatine canal,  and  has  been  supposed  to  be  endowed  with  a  peculiar 
sensibility. 

The  Gums  are  composed  of  a  thick  and  dense  mucous  membrane, 
which  il  closely  adherent  to  the  periosteum  of  the  alveolar  processes, 
and  embraces  the  necks  of  the  teeth.  They  are  remarkable  for  their 
hardness  and  insensibility;  and  for  their  close  contact,  without  ad- 
hesion, to  the  surface  of  the  tooth.  From  the  neck  of  the  tooth  they 
are  reflected  into  the  alveolus,  and  become  continuous  with  the  peri- 
osteal membrane  of  that  cavity. 

The  Tongue  has  been  already  described  as  an  organ  of  sense ;  it  is 
invested  by  mucous  membrane,  which  is  reflected  from  its  under  part 
'upon  the  inner  surface  of  the  lower  jaw,  and  constitutes,  with  the 
muscles  beneath,  the  floor  of  the  mouth.  Upon  the  under  sur£EU%  of 
the  tongue,  near  its  anterior  part,  the  mucous  membrane  forms  a  con- 
siderable fold,  which  is  called  the  fraenum  linguae ;  and  on  each  side 
of  the  fraenum  is  a  large  papilla,  the  commencement  of  the  duct  of  the 
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submaxillary  gland,  and  several  smaller  openings,  the  ducts  of  the  sub- 
lingual gland. 

The  S(^  palate  (velum  pendulum  palati)  is  a  fold  of  mucous  mem- 
brane situated  at  the  posterior  purt  of  the  mouth.  It  is  continuous, 
superiorly,  with  the  hard  palate,  and  is  composed  of  mucous  membrane, 
palatal  glands,  and  muscles.  Hanging  from  the  middle  of  its  inferior 
border  is  a  small  rounded  process,  the  uvula ;  and  passing  outwards 
from  the  uvula  on  each  side  are  two  curved  folds  of  the  mucous  mem- 
brane, the  arches,  or  pillars  of  the  palate.  The  anterior  jnllar  is  con- 
tinued downwards  to  the  side  of  the  base  of  the  tongue,  and  is  formed 
by  the  projection  of  the  palato-glossus  muscle.  The  posterior  pillar  is 
prolonged  downwards  and  backwards  into  the  pharynx,  and  is  formed 
by  the  convexity  of  the  palato-pharyngeus  muscle.  These  two  pillars, 
closely  united  above,  are  separated  below  by  a  triangular  interval  or 
niche,  in  which  the  tonsil  is  lodged. 

The  Twisils  (amygdalae)  are  two  glandular  organs,  shaped  like 
almonds,  and  situated  between  the  anterior  and  posterior  pillar  of  the 
soft  palate,  on  each  side  of  the  fauces.  They  are  cellular  in  texture, 
and  composed  of  an  assemblage  of  mucous  follicles,  which  open  upon 
the  surface  of  the  gland.  Externally,  they  are  invested  by  the 
pharyngeal  fascia,  which  separates  them  from  the  superior  constrictor 
muscle  and  internal  carotid  artery,  and  prevents  an  abscess  from  open- 
ing in  that  direction.  In  relation  to  surrounding  parts,  they  correspond 
with  the  angle  of  the  lower  jaw. 

The  space  included  between  the  soft  palate  and  the  root  of  the 
tongue  is  the  isthmus  of  ^fauces.  It  is  bounded  above  by  the  soft 
palate ;  on  each  side  by  the  pillars  of  the  soft  palate  and  tonsils ;  and 
below  by  the  root  of  the  tongue.  It  is  the  opening  between  the  mouth 
and  pharynx. 

SALIVARY   GLANDS. 

Communicating  with  the  mouth  are  the  excretory  ducts  of  three 
pairs  of  salivary  glands,  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  (ita^et,  near,  ws^Zto$,  the  ear,)  the  largest  of  the 
three,  is  situated  immediately  in  front  of  the  external  ear,  and  extends 
superficially  for  a  short  distance  over  the  masseter  muscle,  and  deeply 
behind  the  ramus  of  the  lower  jaw.  It  reaches  inferiorly  to  below  the 
level  of  the  angle  of  the  lower  jaw,  and  posteriorly  to  the  mastoid 
process,  slightly  overlaj^ing  the  insertion  of  the  stemo-mastoid  muscle^ 
Embedded  in  its  substance  are  the  external  carotid  artery,  temporo- 
maxillary  vein,  and  fEicial  nerve ;  emerging  from  its  anterior  border, 
the  transverse  ^ial  artery  and  branches  of  the  pes  anserinus ;  and 
above,  the  temporal  artery. 

The  duct  of  the  parotid  gland  (Stenon's*  duct)  commences  at  the 

*  Nicholas  Stenon,  an  anatomist  of  great  research.    He  discovered  the  paro- 
tid duct  while  in  Paris.    He  was  appointed  professor  of  Medicine  in  Copen-> 
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papilla  upon  the  internal  sur&ce  of  tbe  cheek,  opposite  the  second 
molar  tooth  of  the  upper  jaw;  and,  piercing  the  buccinator  musde, 
crogaes  the  masseter  to  the  anterior  border  of  the  gland,  'where  it 
divides  into  several  branches,  which  subdivide  and  ramify  through  its 
atructure,to  terminate  in  the  small  caecal  pouches  of  which  the  gland  is 
composed.  A  small  branch  is  genendly  given  off  from  the  duct  while 
onssing  the  masseter  muscle,  which  forms,  by  its  ramifications  and 
terminal  dilatations,  a  small  glandular  appends^^e,  the  socia  parotidia. 
Stenon^s  duct  is  remarkably  dense  and  of  considerable  thickness,  while 
the  area  of  its  canal  is  extremely  small. 

The  Submounllaty  gland  is  situated  in  the  posterior  angle  of  the 
submaxillary  triangle  of  the  neck.  It  rests  upon  the  hyo-glossus  and 
mylo-hyoideus  muscles,  and  is  covered  in  by  the  body  of  the  lower  jaw 
and  by  the  deep  cervical  fascia.  It  is  separated  firom  the  parotid  gland 
by  the  stylo-maziUary  ligament,  and  from  the  sublingual  by  the  mylo- 
hyoideus  muscle.  Embedded  among  ite  lobules  are  the  facial  artery  and 
submaxillary  ganglion. 

The  excretory  duct  (Wharton's)  of  the  submaxillary  gland  com- 
mences upon  the  papilla,  by  the  side  of  the  fraenum  linguae,  and  passes 
backwards  beneath  the  mylo-hyoideus  and  resting  upon  the  hyo-glossus 
muscle,  to  the  middle  of  the  gland,  where  it  divides  into  numerous 
branches,  which  ramify  through  the  structure  of  the  gland  to  its  csecal 
terminations.  It  lies  in  ite  course  against  the  mucous  membrane 
forming  the  floor  of  the  mouth,  and  causes  a  prominence  of  that 
membrane. 

The  Sublingual  is  an  elongated  and  flattened  gland,  situated  beneath 
the  mucous  membrane  of  the  floor  of  the  mouth,  on  each  side  of  the 
fraenum  linguae.  It  is  in  relation  above  with  the  mucous  membrane ; 
in  front  with  the  depression  by  the  side  of  the  symphysis  of  the  lower 
jaw ;  extemaUy  with  the  mylo-hyoideus  muscle ;  and  intemally  with 
the  hypoglossal  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretion  into  the  mouth  by  seven  or  eight  small  ducts, 
which  commence  by  small  openings  on  each  side  of  the  fraenum 
linguae. 

Structure, — The  salivary  are  conglomerate  glands,  consisting  of 
lobes,  which  are  made  up  of  polygonal  lobules,  and  these  of  still  smaller 
lobules. 

The  smallest  lobule  is  apparently  composed  of  granules,  which  are 
minute  caecal  pouches,  formed  by  the  dilatation  of  the  extreme  ramifi- 
cations of  the  ducts.  These  minute  ducto  unite  to  form  lobular  ducts, 
and  the  lobular  ducte  constitute  by  their  union  a  single  excretory 
duct.  The  caecal  pouches  are  connected  by  areolar  tissue,  so  as  to 
form  a  minute  lobule ;  the  lobules  are  held  together  by  a  more  con- 
densed areolar  layer ;  and  the  larger  lobes  are  enveloped  by  a  dense 
cellulo-fibrous  capsule,  which  is  firmly  attached  to  the  deep  cervical 
fascia. 

haffen  in  1672.  His  work,  "  De  Musculis  et  Glaadulis  Observationes,"  was 
published  in  1664. 
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Vimdi  aad  Nerves. — The  parotid  gUsd  is  abundantlj  mpfilied  willi 
offmM  by  the  eitemBl  carotid ;  the  gnbrnaiiUarf  by  thfiiJ ;  Bod  the 
■oblingiul  by  the  lubUngual  bmoch  of  the  lingual  artery. 

The  Nerca  of  the  parotid  gland  are  deriTed  from  Iho  aniicidar 
branch  of  the  inferioi  maiillaiy,  ^m  the  auricnlaris  ma^iiB,  aud 
from  the  nenl  molleB  of  the  eitemal  caroud  artery.  The  mbinBi- 
illaiy  gland  is  «upplied  by  the  btanthes  ot  the  suhmaiilhiry  gsn- 
glion,  and  by  filamenti  from  the  mylo-hyoidean  nerre ;  and  the  eub- 
lingoal  by  filaments  from  the  aabmaiillary  ganglion  and   gostalory 


The  phaiyni  {^i^  the  throat)  is  a  niu»ciilo-m«mbranons  »ac, 
rituated  upon  the  cervical  portion  of  the  Tcrtebral  colnnin,  and  eilend- 
ing  from  the  baee  of  the  skull  to  a 

pointcorresponding  withthecricoid  ff,   j^  . 

cartilage  in  front,  and  the  gfth 
Ceryic^  Tertebra  behind.  It  is 
compOBed  of  mucous  membrane, 
muiclee,  Teeaela,  and  nerrea,  and  is 
invested  by  a  strong  fascia,  situated 
between  the  mucous  membrane  and 
muscles,  which  serrei  to  connect 
it  with  the  basilar  process  of  the 
occipital  bone  and  with  the  petrous 
portions  of  the  temporal  bones. 
Upon  its  Bsterior  part  it  is  incom- 
plete, and  has  opening  into  it  seven 


Mouth, 

(Esophagus. 

The  Poilerior  nant  are  the  two 
large  openings  at  the  upper  and 
trontpartoflliepbaiTnx.     On  each  side  of  these  openings,  and 


Hie  pharrnx  l^d  open  from  behind. 


lie  pharrnx 
ibOubue 


■lightly 

Si 


of  the  Edttuhiu  tube  of  oni 
piDuofiheioftpslUe.  7- lUi 
niche  between  the  two  jridsn. 
die  nvulL  9.  'nie  cjnglotljs,  0 
luyui-    tl.  Hie  posterior  part 


»rdi'form  optL 
neopeDiDgml 
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above  the  posterior  tennination  of  the  inferior  turbinated  bone,  is  the 
irregular  depression  in  the  muooos  membrane,  marking  the  entrance  of 
the  Eiutackian  ittbe.  Beneath  the  posterior  nares  is  ^e  laj^e  opening 
into  the  mouthy  partly  veiled  by  the  soft  palate ;  and,  beneath  the  root 
of  the  tongue,  the  cordiform  opening  of  the  larynx.  The  cegophageal 
opening  is  the  lower  constricted  portion  of  the  pharynx. 

CEaophaguB, — The  oesophagus  (aZuv,  to  bear,  ip»yu¥,  to  eat),  is  a 
slightly  flexnous  canal,  inclining  to  the  left  in  the  neck,  to  the  right 
in  the  upper  part  of  the  thorax,*  and  again  to  the  left  in  its  course 
through  the  posterior  mediastinum ;  it  commences  at  the  terminatioa 
of  the  pharynx,  opposite  the  lower  border  of  the  cricoid  cartilage  and 
fifth  cervical  vertebra,  and  descends  the  neck  behind  and  rather  to  the 
left  of  the  trachea.  It  then  passes  behind  the  arch  of  the  aorta,  and 
along  the  posterior  mediastinum,  lying  in  front  of  the  thoracic  aorta, 
to  the  oesophageal  opening  in  the  diaphragm,  where  it  enters  the  ab- 
domen, and  terminates  at  the  cardiac  orifice  of  the  stomach  at  a  point 
about  opposite  the  tenth  dorsal  vertebra.  The  oesophagus  is  flattened 
and  narrow  in  the  cervical  region,  and  cylindrical  in  the  rest  of  its 
course ;  its  largest  diameter  is  met  with  near  the  lower  part  of  its 
course. 

THE   STOMACH. 

The  stomach  is  an  expansion  of  the  alimentary  canal,  situated  in  the 
left  hypochondriac,  and  extending  into  the  epigastric  region.  It  is 
directed  somewhat  obliquely  from  above  downwards,  from  left  to  right, 
and  from  before  backwaurds ;  and  in  the  female,  where  the  injurious  sys- 
tem of  tight-lacing  has  been  pursued,  is  longer  than  in  the  male.  On 
account  of  the  peculiarity  of  its  form,  it  is  divided  into  a  greater  or 
splenic,  and  a  lesser  or  pyloric,  end;  a  less^  curvature  above,  and 
a  greater  curvature  below ;  an  anterior  and  a  posterior  surface ;  a 
cardiac  or^ce,  and  a  pyloric  orifice.  The  great  end  is  not  only  of 
large  size,  but  expands  beyond  the  point  of  entrance  of  the  oesophagus, 
and  is  embraced  by  the  concave  suiiSace  of  the  spleen.  The  pylorus  is 
the  small  and  contracted  extremity  of  the  organ ;  near  its  extremity 
is  a  small  dilatation  which  was  called  by  Willis  the  antrum  of  the  py- 
lorus. The  two  curvatures  give  attachment  to  the  peritoneum ;  the 
upper  curve  to  the  lesser  omentum,  and  the  lower  to  liie  greater  omen- 
tum. The  anterior  sur&ce  looks  upwards  and  forwards,  and  is  in  re- 
lation with  the  diaphragm,  which  separates  it  from  the  viscera  of  the 
thorax  and  from  the  six  lower  ribs,  with  the  left  lobe  of  the  liver,  and  in 
the  epigastric  region,  with  the  abdominal  parietes.  The  posterior  sur- 
face looks  downwards  and  backwards,  and  is  in  relation  with  the  dia- 
phragm, the  pancreas,  the  third  portion  of  the  duodenum,  the  trans- 
verse meso  colon,  the  left  kidney,  and  left  supra-renal  capsule ;  this  sur- 

*  Cruveilhier  remarks  that  this  inflexion  explains  the  obstruction  which  a 
bougie  sometimes  meets  with  in  its  passage  along  the  oesophagus  opposite  the 
first  rib. 


&ce  fonm  the  anterior  boundary  of  that  cnl-de-m:  of  the  peritoneal 
which  is  titoaled  behind  Ibe  lexer  omentnm  and  eilendi  into  tl 


The  Duodenum  (called  i*!ii.«!iiT<;la.  by  Heraphilai)  ia  aomeirhat 
larger  thsn  the  reat  of  the  small  Inteatiaea,  and  baa  received  its  name 
fnmi  being  about  equal  in  length  lo  the  breadth  of  twelie  £ngen. 
Commencing  at  the  pylonia,  it  aacenda  obliquely  backivarda  tfl  the  un^ 
der  anitace  of  the  liver;  ilneitdescendspwpeBiiKiiiirijiinfrontof  the 
*  A  terticfl]  and  lodgitudiiiAl  BcctioD  of  the  HUmadi  and  duodenum,  madp  in 
•uch  a  dircctioa  u  to  Includt  tUc  two  oriticu  of  the  ■toniach.    1.  The  cdopha- 

Uum  ia«hewn.  i-  The  cardiac  orifice  of  the  ■b>mach,  arauiid  vMdi  the  frm^«l 
border  of  the  culieulBi  epithebum  IB  ■ecD-    3.  The  Ritat  end  of  Ihe  fltomach. 

The  dilafation  ftt  the  Imer  end  of  the  Blomach,  which  hu  received  ^m  Willifl 

1  Kcond  fltomi4±'  8,  I^e  ni^  of  the  Blomscb  formed  bj  the  mucGua  mem- 
bnmej  their  loontudiDbl  direcCIOD  it  thcwn-  9,  'Hiepyloni*.  10,  The  oblique 
portion  of  tbe  duodenuTU.  11,  1^  deBcendinr  portioDr  13-  The  puicreatic 
duct  Hud  tbe  ductui  coiDmunit  chokdochut  cloK  to  thdr  terpunKlirni  13- 
The  papilli  upoD  wbkh  tbe  ducta  opee.     14.  The  tnnavene  pnrt^nn^  tbe 

duodenum  and  Jejunum,  the  valvulie  coruuvcntea  arc  teea. 
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right  kidney,  and  then  passes  nearly  iransvergely  across  the  third  lumbar 
vertebra ;  terminating  in  the  jejunmn  on  the  left  side  of  the  second 
Imnbar  vertebra,  where  it  is  crossed  by  the  superior  mesenteric  artery 
and  vein.  The^/Srs^  or  oblique  portion  of  its  com^  between  two  and 
three  inches,  is  completely  enclosed  by  the  peritonemn:  it  is  in  re- 
lation, above  with  the  liver  uid  neck  of  the  gall-bladder;  in  front 
with  the  greater  omentum  uid  abdominal  parietes ;  and  behind  with 
the  right  border  of  the  lesser  omentum  and  its  vessels.  The  second  or 
perpendictdar portion  is  situated  altogether  behind  the  peritoneum;  it 
is  in  relation  by  its  anterior  surface  with  the  commencement  of  the  arch 
of  the  colon ;  by  its  posterior  surface  with  the  concave  margin  of  the 
right  kidney,  the  inferior  vena  cava,  and  the  ductus  communis  chole- 
dochus ;  by  its  right  border  with  the  ascending  colon ;  and  by  its  left 
border  wim  the  pancreas.  The  ductus  communis  choledochus  and  pan- 
creatic duct  open  into  the  internal  and  posterior  side  of  the  perpendi- 
cular portion,  a  little  below  its  middle.  The  third  or  transverse  por- 
tion of  the  duodenum  lies  between  the  diverging  layers  of  the  trans- 
vers  meso-colon,  with  which  and  with  the  stomach  it  is  in  relation  in 
front;  above  it  is  in  contact  with  the  lower  border  of  the  pancreas,  the 
superior  mesenteric  artery  and  vein  being  interposed;  and  behind  it 
rests  upon  the  inferior  vena  cava  and  aorta. 

The  J^funum  (jejunus,  empty)  is  named  from  being  generally 
found  empty.  It  forms  the  upper  two-fifths  of  the  small  intestine ; 
commencing  at  the  duodenum  on  the  left  side  of  the  second  lumbar 
vertebra,  and  terminating  in  the  ileum.  It  is  thicker  to  the  touch 
than  the  rest  of  the  intestine,  and  has  a  pinkish  tinge  from  containing 
more  mucous  membrane  than  the  ileum. 

The  Ileum  (iTXi/y,  to  twist,  to  convolute)  includes  the  remaining 
three-fifths  of  the  small  intestine.  It  is  somewhat  smaller  in  calibre, 
thinner  in  texture,  and  paler  than  the  jejunum ;  but  there  is  no  mark 
by  which  to  distinguish  the  termination  of  the  one  or  the  commence- 
ment of  the  other.  It  terminates  in  the  right  iliac  fossa,  by  opening 
at  an  obtuse  angle  into  the  colon. 

The  jejunum  and  ileum  are  surrounded  above  and  at  the  sides  by 
the  colon ;  in  front  they  are  in  relation  with  the  omentum  and  abdo- 
minal parietes ;  they  are  retained  in  their  position  by  the  mesentery, 
which  connects  them  with  the  posterior  wall  of  the  abdomen ;  and 
below  they  descend  into  the  cavity  of  the  pelvis.  At  about  the  lower 
third  of  the  ileum  a  pouch-like  process  or  diverticulum  of  the  intestine 
is  occasionally  seen.  This  is  a  remnant  of  embryonic  structure,  and 
is  formed  by  the  obliteration  of  the  vitelline  duct  at  a  short  distance 
from  the  cylinder  of  the  intestine, 

LARGE  INTESTINE. 

The  large  intestine,  about  five  feet  in  length,  is  sacculated  in  appear- 
ance, and  is  divided  into  the  c(Bcunu,  colon,  and  redum. 

The  CcBcum  (caecus,  blind)  is  the  blind  pouch,  or  cul-de-sac,  at  the 
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commencement  of  the  large  intestine.  It  is  situated  in  the  right  iliac 
fossa,  and  is  retained  in  its  place  by  the  peritoneum,  which  passes 
over  its  anterior  surface;  its  posterior  surface  is  connected  by  loose 
areolar  tissue  with  the  iliac  fescia.  Attached  to  its  extremity  is  the 
appendix  vermiformis,  a  long  worm -shaped  tube,  the  rudiment  of  the 
lengthened  c^cum  found  in  all  mammiferous  animals  except  man  and 
the  higher  quadrumana.  The  appendix  varies  in  length,  from  one  to 
five  or  six  inches ;  it  is  about  equal  in  diameter  to  a  goose-quill,  and  is 
connected  with  the  posterior  and  left  aspect  of  the  caecum  near  the 
extremity  of  the  ileum.  It  is  usually  more  or  less  coiled  upon  itself 
and  retained  in  that  coil  by  a  fEilc^orm  duplicature  of  peritoneum. 
Its  cansd  is  extremely  small,  and  the  orifice  by  which  it  opens  into 
the  caecum  not  unfrequently  provided  with  an  incomplete  valve. 
Occasionally  the  peritoneum  invests  the  caecum  so  completely  as  to 
constitute  a  meso-caecum,  which  permits  of  an  unusual  degree  of 
movement  in  this  portion  of  the  intestine,  and  serves  to  explain  the 
occurrence  of  hernia  of  the  caecum  upon  the  right  side.  The  caecum  is 
the  most  dilated  portion  of  the  large  intestine. 

The  Colon  is  divided  into  asomdtng,  transverse,  and  de^xnding. 
The  ascending  colon  passes  upwards  from  the  right  iliac  fossa,  through 
the  right  lumbar  region,  to  the  under  surface  of  the  liver.  It  then 
bends  inwards,  and  crosses  the  upper  part  of  the  umbilical  region 
under  the  name  of  transverse  colon,  and  on  the  left  side  descends 
(descendi?^  colon)  through  the  left  lumbar  region  to  the  left  iliac 
fossa,  where  it  makes  a  remarkable  curve  upon  itself,  which  is  called 
the  sigmoid  Jkaoure, 

The  ascending  colon,  the  most  dilated  portion  of  the  large  intestine, 
next  to  the  caecum,  is  retained  in  its  position  in  the  abdomen  either 
by  the  peritoneum  passing  simply  in  front  of  it  or  by  a  narrow  meso- 
colon. It  is  in  relation  in/ront  with  the  small  intestine  and  abdomi- 
nal parietes ;  behind  with  the  quadratus  lumborum  muscle  and  right 
kidney ;  internally  with  the  small  intestine  and  the  perpendicular  por- 
tion of  the  duodenum ;  and  by  its  upper  eidremUy  with  the  under  sur- 
face of  the  liver  and  gall-bladder.  The  transverse  colon,  the  longest 
portion  of  the  large  intestine,  forms  a  curve  across  the  cavity  of  the 
abdomen,  the  convexity  of  which  looks  forwards  and  sometimes  down- 
wards. It  is  in  relation  by  its  upper  surfoLce  with  the  liver,  gall- 
bladder, stomach,  and  lower  extremity  of  the  spleen ;  by  its  lower  sur- 
face  with  the  small  intestine ;  by  its  anterior  surface  with  the  anterior 
layers  of  the  great  omentum  and  the  abdominal  parietes ;  and  by  its 
posterior  surface  with  the  transverse  meso-colon.  The  descending  colon 
is  smaller  in  calibre,  and  is  situated  more  deeply  than  the  ascending 
colon.  Its  relations  are  precisely  similar.  The  sigmoid  fieanire  is  the 
narrowest  part  of  the  colon ;  it  curves  in  the  first  place  upwards  and 
then  downwards,  and  to  one  or  the  other  side,  and  is  retained  in  its 
place  by  a  meso-colon.  It  is  in  relation  in  front  with  the  small  intes- 
tine and  abdominal  parietes ;  behind  with  the  iliac  fossa,  and  on  either 
side  with  the  small  intestine. 
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The  Redum  is  the  termination  of  the  large  intestine.  It  has  re- 
ceived its  name,  not  so  much  from  the  direction  of  its  course,  as  from 
the  Btraightness  of  its  form  in  comparison  with  the  colon.  It  descends, 
from  opposite  the  left  sacro-iliac  symphysis,  in  front  of  the  sacrum, 
forming  a  gentle  curve  to  the  right  side,  and  then  returning  to  the 
middle  line ;  near  the  extremity  of  the  coccyx  it  curves  backwards  to 
tenninate  at  the  anus  at  about  an  inch  in  front  of  the  apex  of  that 
bone.  The  rectum,  therefore,  forms  a  double  flexure  in  its  course,  the 
one  being  directed  from  side  to  side,  the  other  from  before  backwards. 
It  is  smaller  in  calibre  at  its  upper  part  than  the  sigmcnd  flexure,  but 
becomes  gradually  larger  as  it  descends,  and  its  lower  extremity,  pre- 
viously to  its  termination  at  the  anus,  fonns  a  dilatation  of  consider- 
able but  variable  magnitude. 

With  reference  to  its  relations,  the  rectum  is  divided  into  three 
portions  ;  the  first,  including  half  its  length,  extends  to  about  the 
middle  of  the  sacrum,  is  completely  surrounded  by  peritoneum,  and 
connected  to  the  sacrum  by  means  of  the  meso-rectum.  It  is  in 
relation  above  with  the  left  sacro-iliac  symphysis,  and  below  with  the 
branches  of  the  internal  iliac  artery,  and  with  the  sacial  plexus  of 
nerves ;  one  or  two  convolutions  of  the  small  intestine  are  inter- 
posed between  the  front  of  the  rectum  and  the  bladder  in  the  male ; 
and  between  ike  rectum  and  the  uterus  with  its  appendages  in  the 
female.  The  second  portion^  about  three  inches  in  length,  is  closely 
attached  to  the  sur&ce  of  the  sacrum,  and  covered  by  peritoneum  only 
in  front ;  it  is  in  relation  by  its  lower  part  with  the  base  of  the 
bladder,  vesiculse  seminales,  and  prostate  gland,  and  in  the  female 
with  the  vagina.  The  iMrd  portion  curves  backwards  from  opposite 
the  prostate  gland  to  terminate  at  the  anus ;  it  is  embraced  by  the 
levatores  ani,  and  is  about  one  inch  and  a  half  in  length.  It  is  sepa- 
rated from  the  membranous  portion  of  the  urethra  by  a  triangular 
space  ;  in  the  female  this  space  intervenes  between  the  vagina  and  the 
rectum,  and  constitutes  by  its  base  the  perineum. 

The  Anus  is  situated  at  a  little  more  than  an  inch  in  fr»nt  of  the 
extremity  of  the  coccyx.  The  integument  around  it  is  covered  with 
hairs,  and  is  thrown  into  numerous  radiated  plaits  which  are  obliterated 
during  the  passage  of  faeces.  The  margin  of  the  anus  is  provided  with 
an  abundance  of  sebaceous  glands,  and  the  epidermis  may  be  seen 
terminating  by  a  fringed  and  scalloped  border,  at  a  few  lines  above 
the  extremity  of  the  opening. 


STRUCTURE  OF   THE   INTESTINAL  CANAL. 

The  pharynx  has  three  coats  ;  a  mucous  coat,  a  fibrous  coat  derived 
from  the  pharyngeal  iascia,  and  a  muscular  layer.  The  oesophagus 
has  but  two  coats,  the  mucous  and  muscular.  The  stomach  and 
intestines  have  three,  mucous  and  muscuiar,  and  an  external  serous 
investment,  derived  from  the  peritoneum. 
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Mucous  COAT. — The  mucous  membrane  of  the  mouth  invests  the 
whole  internal  surface  of  that  cavity,  and  is  reflected  along  the  parotid, 
submaxillary,  and  sublingual  ducts,  into  the  corresponding  glands.  It 
terminates  ulteriorly  upon  the  outer  margin  of  the  red  border  of  the 
lips,  and  posteriorly  is  continuous  with  the  mucous  lining  of  the  pharynx. 
The  mucous  membrane  of  the  pharynx  is  continuous  with  the  mucous 
lining  of  the  Eustachian  tubes,  the  nares,  the  mouth,  and  the  larynx. 
In  the  oesophagus  it  is  thick,  very  loosely  connected  with  the  muscular 
coat,  and  disposed  in  longiiudinal  plica.  In  the  stomach  the  mucous 
membrane  is  thin  and  vascular  at  the  great  extremity,  and  becomes 
thicker  and  lighter  in  colour  towards  the  pyloric  extremity.  It  is 
formed  into  plaits  or  ruga,  which  are  disposed  for  the  most  part  in  a 
longitudinal  direction.  The  rugae  are  most  numerous  towards  the 
lesser  end  of  the  stomach  ;  whUe  around  the  cardiac  orifice  they 
assume  a  radiated  arrangement.  At  the  pylorus  the  mucous  mem- 
brane forms  a  circular  or  spiral  fold  which  constitutes  a  part  of  the 
apparatus  of  the  pyloric  txdve.  In  the  lower  half  of  the  duodenum, 
the  whole  length  of  the  jejunum,  and  the  upper  part  of  the  ileum,  it 
forms  valvular  folds  called  wUvula  conniventes,  which  are  several  lines 
in  breadth  in  the  lower  part  of  the  duodenum  and  upper  portion  of 
the  jejunum,  and  diminish  gradually  in  size  towards  each  extremity. 
These  folds  do  not  entirely  surround  the  cylinder  of  the  intestine, 
but  extend  for  about  one-half  or  three-fourths  of  its  circumference. 
In  the  lower  half  of  the  ileum  the  mucous  lining  is  without  folds  ; 
hence  the  thinness  of  the  coats  of  this  intestine  as  compared  with  the 
jejunum  and  duodenum.  At  the  termination  of  the  ileum  in  the 
csBcum,  the  mucous  membrane  forms  two  folds,  which  are  strength- 
ened by  the  muscular  coat,  and  project  into  the  cscum.  These  are 
the  ilio-OEcal  valve  (Valvula  Bauhini).  In  the  caecum  and  colon  the 
mucous  membrane  ^is  raised  into  crescentic  folds,  which  correspond 
with  the  sharp  edges  of  the  sacculi ;  and,  in  the  rectum,  it  forms 
three  valvular  folds,*  one  of  which  is  situated  near  the  commencement 
of  the  intestine ;  the  second,  extending  from  the  side  of  the  tube, 
is  placed  opposite  the  middle  of  the  sacrum  ;  and  the  third,  which  is 
the  largest  and  most  constant,  projects  from  the  ulterior  wall  of 
the  intestine  opposite  the  base  of  the  bladder.  Besides  these  folds, 
the  membrane  in  the  empty  state  of  the  intestine  is  thrown  into 
longitudinal  plaits,  somewhat  similar  to  those  of  the  oesophagus  ;  these 
have  been  named  the  columns  of  the  rectum.  The  mucous  membrane 
of  the  rectum  is  connected  to  the  muscular  coat  by  a  very  loose 
areolar  tissue,  as  in  the  oesophagus. 

Structure  of  Mucous  Membrane,  —  This  membrane  is  analogous  to 
the  cutaneous  covering  of  the  exterior  of  the  body,  and  resembles  that 
tissue  very  closely  in  its  structure.  It  is  composed  of  three  layers,  an 
epcMtum,  2k  proper  nweous,  and  v^  fibrous  layer. 

*  Mr.  HoiutoQ,  "  On  the  Mucous  Membrane  of  the  Rectum."    Dublin 
Hospital  Reports,  Vol.  V. 
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The  EpUhdmm  U  the  epidennis  of  the  nracous  membrane.  Thiough- 
oat  the  phaiynx  and  oewphagiu  it  reaembles  the  epidermis,  both  in 
appearance  and  character.  It  is  continuous  with  the  epidermis  of  the 
skin  at  the  maigin  of  the  lips,  and  terminates  by  an  irregular  border 
at  the  cardiac  orifice  of  the  stomach.  At  the  opposite  extremity  of 
the  canal  it  terminates  by  a  scalloped  border  just  within  the  vei^  of 
the  anus.  In  the  mouth  it  is  composed  of  laminae  of  cytoblasts,  cells, 
and  polygonal  scales  (fiff.  160).  Each  cell  and  each  scale  possesses  a 
central  nucleus,  and  within  the  nucleus  are  one  or  more  nucleus-cor- 
puscles. According  to  Mr.  Nasmyth,*  the  deepest  lamina  of  the 
epithelium  appears  to  consist  of  nuclei  (cytoblasts)  only;  in  the  next 
the  investing  vesicle  or  cell  is  developed  ;  the  cells  by  degrees  enlarge 
and  become  flattened,  uid  in  the  superficial  laminae  are  converted  into 
thin  scales.  The  nuclei,  the  cells,  and  the  scales,  are  connected 
together  by  a  glutinous  fluid  of  the  consistence  of  jelly,  which  contains 
an  abundance  of  minute  opaque  granules.  The  scales  of  the  super- 
ficial layer  overlap  each  other  by  their  margins.  During  the  natural 
functions  of  the  mucous  membrane  the  superfici^  scales  exfoliate 
continuaUy  and  give  place  to  the  deeper  layers.  In  the  stomach  and 
intestines  these  bodies  are  pyriform  in  shape,  and  have  a  columnar 
arrangement,  the  apices  being  applied  to  the  papillary  surface  of  the 
membrane,  and  the  bases  forming  by  their  approximation  the  fi»e 
intestinal  sur&ce.  Each  column  is  provided  with  a  central  nucleus 
and  nucleus-corpuscle,  which  gives  to  its  middle  a  swollen  appear- 
ance ;  and,  firom  the  transparency  of  its  structure,  the  nucleus  may  be 
seen  through  the  base  of  the  column,  when  examined  from  the  sui&oe. 
Around  the  circular  villi  the  columns,  frx>m  being  placed  perpendicu- 
larly to  the  surfieuK,  have  a  radiated  arrangement.  The  columnar 
epithelium  is  produced  in  the  same  manner  with  the  laminated 
epithelium,  in  cytoblasts,  cells,  and  columns,  and  the  latter  are  contin- 
ually thrown  off  to  give  place  to  successive  layers. 

The  Proper  mtuxmSj  or  Papillary  layer  is  analogous  to  the  papillary 
layer  of  the  skin,  and,  like  it,  is  the  secreting  structure  by  which  the 
epithelium  is  produced.  Its  surfiu^e  presents  several  varieties  of 
appearance  when  examined  in  different  parts  of  its  extent.  In  the 
stomach  it  forms  polygonal  cells,  into  the  floor  of  which  the  gastric 
follicles  open.  In  the  small  intestine  it  presents  numerous  minute, 
projecting  papillae,  called  villL  The  villi  are  of  two  kinds,  cyUadrical 
and  laminated^  and  so  abundant,  as  to  give  to  the  entire  sur&ce  a 
beautiful  velvety  appearance.  In  the  luge  intestine  the  sur&ce  is 
composed  of  a  fine  network  of  minute  polygonal  cells,  more  numerous 
than  those  of  the  stomach,  but  resembling  them  in  receiving  the  secre- 
tion from  numerous  perpendicular  follicles  into  their  floors. 

The  Fibrous  layer  (sub-mucous,  nervous)  is  the  membrane  of  sup* 

*  Investigations  into  the  structure  of  the  Epithelium,  presented  to  the  me- 
dical section  of  the  British  Medical  Association,  in  1839,  published  in  a  work 
entitled  "  Three  Memoirs  on  the  Development  of  the  Teeth  and  £pithelium." 
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port  to  the  mncons  membrane,  as  is  the  corinm  to  the  papillary  layer 
of  the  skin.  It  gives  to  the  mucous  membrane  its  strength  and 
resistance,  is  but  loosely  connected  with  the  mucous  layer,  but  is 
firmly  adherent  to  the  muscular  stratum,  and  is  called,  in  the  older 
works  on  anatomy,  the  '^nervous  coat.'''* 

Glands. —  In  the  loose  areolar  tissue  connecting  the  mucous  with 
the  fibrous  layer,  are  situated  the  glands  and  follicles  belonging  to  the 
mucous  membrane :  these  are  the  — 

Pharyngeal  glands, 
(Esophageal  glands. 
Gastric  follicles. 
Duodenal  glands  (Brunner's), 
OlanduIaB  solitarise, 
Glandulae  aggregates  (Peyer's), 
Simple  follicles  (Lieberk'dhn^s). 

The  Phiryngetd  ghaids  are  situated  in  considerable  numbers  beneath 
the  mucous  membrane  of  the  pharynx,  particularly  around  the  pos- 
terior nares.  Two  of  these  glands,  of  l^er  size  than  the  rest,  and 
lobulated  in  structure,  occupy  the  margin  of  the  opening  of  the  Eusta- 
chian tube. 

The  (Eaophageal  glands  are  small  lobulated  bodies,  situated  in  the 
sub-mucous  tissue,  and  opening  upon  the  surfisice  of  the  oesophagus  by 
a  long  excretory  duct,  which  passes  obliquely  through  the  mucous 
membrane. 

The  Criistrie  fcUides  are  long  tubular  follicular  glands,  situated 
perpendicularly  side  by  side  in  every  part  of  the  mucous  membrane  of 
the  stomach.  At  their  terminations  they  are  dilated  into  small  lateral 
pouches,  which  give  them  a  clustered  appearance.  This  character  is 
more  clearly  exhibited  at  the  pyloric  thsui  at  the  cardiac  end  of  the 
stomach.  They  are  intended,  very  probably,  for  the  secretion  of  the 
gastric  fluid. 

The  Duodenal,  or  Brunner''s*  glands,  are  small  flattened  granular 
bodies,  compared  collectively  by  Von  Brunn  to  a  second  pancreas. 
They  resemble  in  structure  the  small  salivary  glands,  so  abundant 
beneath  the  mucous  membrane  of  the  mouth  and  lips  ;  and,  like  them, 
they  open  upon  the  sur&ce  by  minute  excretory  ducts.  They  are 
limited  to  the  duodenum. 

The  SolUary  glands  are  of  two  kinds,  those  of  the  small  and  those  of 
the  large  intestine.  The  former  are  small  circular  patches,  surrounded 
by  a  zone  or  wreath  of  simple  follicles.  When  opened,  they  are  seen 
to  consist  of  a  small  flattened  saccular  cavity,  containing  a  mucous 
secretion,  but  having  no  excretory  duct.  They  are  chiefly  found  in 
the  lower  part  of  the  ileum.     The  solitary  glands  of  the  large  intestine 

*  John  Conrad  von  Brunn :  *'  Glandulse  Duodeni  aeu  Pancreas  Secunda- 
rium,"  171a. 
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are  most  abundant  in  the  caecum  and  appendix  cseci ;  they  are  small 
circular  projections,  flattened  upon  the  surfiioe,  and  perforated  in  the 
centre  by  a  minute  excretory  opening. 

The  Aggregate^  or  Peyer'^s*  gUxnis^  are  situated  near  the  lower  end 
of  the  ileum,  and  occupy  that  portion  of  the  intestine  which  is  opposite 
the  attachment  of  the  mesentery.  To  the  naked  eye  they  present  the 
appearance  of  oval  disks,  coviared  with  small  irregular  fissures ;  but 
with  the  aid  of  the  microscope  they  are  seen  to  be  composed  of 
numerous  small  circular  patches,  surrounded  by  simple  follicles,  like 
the  solitary  gUmds  of  the  small  intestine.  £^h  patch  corresponds 
with  a  flattened  and  closed  sac,  situated  beneath  the  membrane,  but 
having  no  excretory  opening,  and  the  interspace  between  the  patches 
is  occupied  by  flattened  villL 

The  Simple  foUides^  or  follicles  of  Lieberkiihn,  are  small  pouches  of 
the  mucous  layer,  dispersed  in  immense  numbers  over  every  part  of 
the  mucous  membrane. 

Muscular  coat. — The  muscular  coat  of  the  pharynx  consists  of 
five  pairs  of  muscles,  which  have  been  already  described.  The  mus- 
cular coat  of  the  rest  of  the  alimentary  canal  is  composed  of  two  planes 
of  fibres,  an  external  longitudinal^  and  an  internal  dreular. 

The  (Eaoji^Mgus  is  very  muscular ;  its  longitudinal  fibres  are  con- 
tinuous above  with  the  pharynx,  and  are  attached  in  ficont  to  the 
vertical  ridge  on  the  posterior  sur&ce  of  the  cricoid  cartilage ;  the 
uppermost  circular  fibres  are  also  attached  to  the  cricoid  cartilage. 
Below,  both  sets  of  fibres  are  continued  upon  the  stomach.  On  the 
stomach  the  longitudinal  fibres  are  most  apparent  along  the  lesser  curve, 
and  the  circular  at  the  smaller  end.  At  the  pylorus  the  latter  are 
aggregated  into  a  thick  circular  ring,  which,  with  the  spiral  fold  of 
mucous  membrane  found  in  this  situation,  constitutes  the  pyloric  vcUve, 
At  the  great  end  of  the  stomach  a  new  order  of  fibres  is  introduced, 
having  for  their  object  to  strengthen  and  compress  that  extremity  of 
the  organ.  They  are  directed  more  or  less  horizontally  firom  the  great 
end  towards  the  lesser  end,  and  are  generally  lost  upon  the  sides  of 
the  stomach  at  about  its  middle  ;  these  are  the  oblique  fibres. 

The  Small  intestine  is  provided  with  both  hiyers,  equally  distributed 
over  the  entire  sur&ce.  At  the  termination  of  the  ileum  the  circular 
fibres  are  continued  into  the  two  folds  of  the  ilio-csecal  valve,  while 
the  lon^tudinal  fibres  pass  onwards  to  the  large  intestine.  In  the 
large  intestine  the  longitudinal  fibres  commence  at  the  appendix  vermi- 
formis  and  are  collected  into  three  bands,  an  anterior,  broad ;  and  two 
posterior  and  narrower  bands.  These  bands  are  nearly  one  half 
shorter  than  the  intestine,  and  give  to  it  the  sacculated  appearance 
which  is  characteristic  of  the  csecum  and  colon.  In  the  descending 
colon  the  posterior  bands  usually  unite  and  form  a  single  band*  From 
this  point  the  bands  are  continued  downwards  upon  the  sigmoid 

*  John  Conrad  Peyer,  an  anatomist  of  Schaffhausen,  in  Switzerland.  Hia 
essay,  "  Dc  Glandulis  Intestinonun/*  was  published  in  1677. 
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flexure  to  the  rectum,  around  which  they  spread  out  and  form  a  thick 
and  very  muscular  longitudinal  layer.  The  circular  fibres  in  the 
caecum  and  colon  are  exceedingly  thin;  in  the  rectum  they  are 
thicker,  and  at  its  lower  extremity  they  are  aggregated  into  the  thick 
muscular  ring  which  is  known  as  the  internal  sphincter  ani. 

Sbrous  coat. — The  pharynx  and  oesophagus  have  no  covering  of 
serous  membrane.  The  alimentary  canal  within  the  abdomen  has  a 
serous  layer,  derived  from  the  peritoneum. 

The  Stomach  is  completely  surrounded  by  peritoneum  excepting 
along  the  line  of  junction  of  the  great  and  lesser  omentum.  The^r«^ 
or  oblique  portion  of  the  duodenum  is  also  completely  included  by 
the  serous  membrane  with  the  exception  of  the  points  of  attachment 
of  the  omenta.  The  descending  portion  has  merely  a  partial  covering 
on  <  its  anterior  sur&ce.  The  transverse  portion  is  also  behind  the 
peritoneum,  being  situated  between  the  two  layers  of  the  transverse 
meso-colon,  and  has  but  a  partial  covering.  The  rest  of  the  small 
inteetine  is  completely  invested  by  it,  excepting  along  the  concave 
border  to  which  the  mesentery  is  attached.  The  ccscum  is  more  or 
less  invested  by  the  peritoneum,  the  more  frequent  disposition  being 
that  in  which  the  intestine  is  surrounded  for  three-fourths  only  of  its 
circumference.  The  ascending  and  the  descending  colon  are  covered  by 
the  serous  membrane  only  in  front.  The  transverse  colon  is  invested 
completely,  with  the  exception  of  the  lines  of  attachment  of  the 
greater  omentum  and  transverse  meso-colon.  And  the  sigmoid  fleccure 
is  entirely  surrounded,  with  the  exception  of  the  part  corresponding 
with  the  junction  of  the  left  meso-colon.  The  upper  third  of  the 
rectum  is  completely  enclosed  by  the  peritoneum ;  the  middle  third 
has  an  anterior  covering  only,  and  the  inferior  third  none  what- 
soever. 

Vessels  and  Nerves. — The  Arteries  of  the  alimentary  canal,  as  they 
supply  the  tube  from  above  downwards,  are  the  pterygo-palatine,  as- 
cending pharyngeal,  superior  thyroid,  and  inferior  thyroid  in  the  neck  ; 
oesophageal  in  the  tiiorax;.  gastric,  hepatic,  splenic,  superior  and  in- 
ferior mesenteric  in  the  abdomen ;  and  inferior  mesenteric,  iliac,  and 
internal  pudic  in  the  pelvis.  The  veins  from  the  abdominal  alimen- 
tary caned  unite  to  form  the  vena  portae.  The  lymphatics  and  lacteals 
open  into  the  thoracic  duct. 

The  Nerves  of  the  pharynx  and  oesophagus  are  derived  from  the 
glosso-pharyngeal,  pneumogastric,  and  sympathetic  The  nerves  of 
the  stomach  are  the  pneumogastric  and  sympathetic  branches  from  the 
solar  plexus ;  and  those  of  the  intestimd  canal  are  the  superior  and 
inferior  mesenteric  and  hypogastric  plexuses.  The  extremity  of  the 
rectum  is  supplied  by  the  inferior  sacral  nerves  from  the  spinal  cord. 


THE  LIVER. 

Tri  liv«r  ia  >  conglomerate  gkud  of  large  size,  appended  to  the 
alimoitaiy  canal,  and  perfbiming  the  donble  office  of  •epuHting  im- 
pniiliea  from  the  venom  blood  of  the  chylo-pdetie  riscera  presionaly 
to  ite  return  into  the  general  TenooB  circulation,  and  of  aeeratiiig  a 
finid  necessary  to  chjlificalion.  lie  bile.  It  ii  the  largest  organ  in 
the  body,  weighing  about  four  pounds,  and  measuring  through  its 
longest  diameter  about  twelve  inches.     It  is  situated  in  the  right  hy- 


pochandriac  legion,  and  extends  across  the  epigastrium  into  the  left 
hypochondriac,  frequently  reaching  by  its  left  extremity  to  the  upper 
end  of  the  spleen.  It  it  placed  obliquely  in  the  abdomen ;  its  convex 
9ur&ce  looking  upwards  and  forwards,  and  the  contave  downwards 
and  backwards.  The  anterior  border  is  sharp  and  &ee  and  nutrked  by 
a  deep  notch,  and  the  posterior  rounded  and  broad.  It  is  in  relation, 
superiorly  and  posteriorly  with  the  diaphragm,  and  inferiorly  with  the 
stomach,  ascending  portion  of  the  duodenum,  tranBTerae  colon,  right 
supra-renal  tapsule  and  right  kidney,  and  corresponds  by  its  6ee 
border  with  the  lower  margin  of  the  ribs. 

LigamftOa. — The  liter  is  retained  in  its  place  by  five  ligaments  ; 
fonr  of  which  are  formed  by  duphcatures  of  the  peritoneum,  and  are 

'  The  ap-pa  nirfsce  of  the  User.  I,  The  right  lobe.  S,  The  left  lube,  3. 
The  anlenor  or  free  border,  t.  The  poiKrior  or  rounded  bonier.  B.  The 
broad  ligament.  0.  The  nniDd  ligunent.  7,  J.  The  two  lateral  linmsnt*. 
8.  The  space  left  uncovered  bj  Uie  pentoiKum,  and  surrounded  bv  the  core- 
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situated  upon  the  convex  surface  of  the  organ;  the  fifth  being  a 
fibrous  cord  which  passes  through  a  fissure  in  its  under  8ur£Eice,  from 
the  umbilicus  to  the  inferior  vena  cava.    They  are  the — 

Longitudinal, 
Two  lateral. 
Coronary, 
Round. 

The  Longitudinal  ligaTnent  (broad,  ligamentum  suspensorium  hepatis) 
is  an  antero-posterior  fold  of  peritoneiun,  extending  from  the  notch  on 
the  anterior  margin  of  the  liver  to  its  posterior  border.  Between  its 
two  layers  in  the  anterior  and  free  margin  is  the  round  ligament. 

The  two  Lateral  ligaments  are  formed  by  the  two  layers  of  peri- 
toneum, which  pass  from  the  under  surfiace  of  the  diaphragm  to  the 
posterior  border  of  the  liver ;  they  correspond  with  its  lateral  lobes. 

The  Coronary  lament  is  formed  by  the  separation  of  the  two  layers 
forming  the  lateral  ligaments  near  their  point  of  convergence.  The 
posterior  layer  is  continued  unbroken  from  one  lateral  ligament  into 
the  other ;  but  the  anterior  quits  the  posterior  at  each  side,  and  is  con- 
tinuous with  the  corresponding  layer  of  the  longitudinal  ligament.  In 
this  way  a  large  oval  surface  on  the  posterior  border  of  the  liver  is  left 
uncovered  by  peritoneum,  and  is  connected  to  the  diaphragm  by  a 
dense  areolar  tissue.  This  space  is  formed  principally  by  the  right 
lateral  ligament,  and  is  pierced  near  its  left  extremity  by  the  inferior 
vena  cava,  previously  to  the  passage  of  that  vessel  tiirough  the  ten- 
dinous opening  in  the  diaphragm. 

The  Round  ligament  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  umbilical  vein,  and  situated  between  the  two  layers  of  peri- 
toneum in  the  anterior  border  of  the  longitudinal  ligament  It  may 
be  traced  from  the  umbilicus,  along  the  longitudinal  fissure  upon 
the  under  surface  of  the  liver  to  the  inferior  vena  cava  to  which  it  is 
connected. 

Fissures. — The  under  surface  of  the  liver  is  marked  by  five  fissures 
which  divide  its  surfEice  into  five  compartments  or  lobes,  two  principal 
and  three  minor  lobes ;  they  are  the 


Fissures*  Lohes. 

Longitudinal  fissure.  Right  lobe. 

Fissure  of  the  ductus  venosus.  Left  lobe, 

Transverse  fissure,  Lobus  quadratus. 

Fissure  for  the  gall  bladder,  Lobus  Spigelii, 

Fissure  for  the  vena  cava.  Lobus  caudatus. 

The  Longitudinal  fissure  is  a  deep  groove  running  from  the  notch 
upon  the  anterior  margin  of  the  liver,  to  the  posterior  border  of  the 
organ.  At  about  one-third  from  its  posterior  extremity  it  is  joined  by 
a  short  but  deep  fissure,  the  transverse,  which  meets  it  transversely 
from  the  under  part  of  the  right  lobe. 


The  longitudinal  fissure  in  franl  o!  this  junction  lodges  the  fibrous 
cord  of  the  umbilical  vein,  and  is  generally  crogaed  by  afiuld  of  hepatic 
substance  called  the  pora  hepatis. 

The  Fisavre/or  Ike  dudaa  venosut  ia  the  shorter  porUon  nf  the  longi- 
tudinal fiSBure,  extending  from  the  junctional  lermination  of  the  trans- 
verse fissure  to  the  posterior  border  of  the  liver,  and  containing  a  amall 
fibnuA  cord,  the  icmains  of  the  ductus  vcnosus.  This  fissure  is  there- 
fore hul  a  part  of  the  longitudinal  Gsaure. 

The  Trantverx  Jaaure  is  the  short  and  deep  fisaure,  about  two  inches 
in  length,  throt^h  which  the  hepatic  ducts,  hepatic  artery,  and  poital 
vein  enter  the  liver.  Hence  this  fissure  was  cnnsidered  by  the  older 
analotuists  as  the  gale  (porta)  of  the  livei;  and  the  large  vein  entering 
the  organ  at  this  point,  the  portal  vcia.  At  their  entrance  into  the 
transverse  fisaure  the  branchea  of  the  hepatic  duct  are  the  moat 
anterior,  next  those  of  the  artery,  and  most  posteriorly  the  portal  vein. 

TitePuiare/oriliega/t^adda-'i»&  shallow  fossa  extending  forwards, 
parallel  with  the  loogitudinal  fissure,  from  the  right  eitiemity  of  the 

•  The  under  nirfice  of  the  liver,  t.  Tlie  right  lobe.  s.  The  left  lobe.  a. 
The  lobm  omdretus.  4.  The  lobiu  Spigelii.  1.  The  lobus  cwKliitm.  8.  The 
loDgitndinil  fiuiue ;  the  numeral  a  plofed  en  the  roiuided  cord,  the  remaiiifl  of 

Teoonu  (  the  oblitenled  cord  of  the  duclus  ia  seen  pining  backwaidi  to  be 
uuchedtotheeoUaofthemftiiorYenacanO),  10.  The  gall- blwidu  lodged 
in  it!  Ana.  II.  The  tnuuvetM  Bmur,  cimtaiiiing from  before  backwirdi,  the 
hepatic  duct,  hepatic  artery,  and  portal  vein.     13,  The  vtta  cava,    13.  A 

face  on  the  postcrioi  border  of  the  tiver  ^  uueovcred  bj  jierironeuiu ;  the  cut 
ed^  of  pontoneum  nirroundhig  this  aurfhce  focicB  part  of  the  coruiury  iiga- 
meat.  10.  The  noteh  dd  the  anteriw  border,  aeparaliiig  the  two  Inbea.  17. 
The  notch  vn  Ok  poiterwr  b<Hd«,  cofreipoDdoig  trith  the  vertcbr*!  column. 
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transverse  fissure  to  the  fifee  border  of  the  liver,  where  it  firequently 
forms  a  notch. 

The  Fissure  for  the  vena  cava  is  a  deep  and  short  fissure,  occa- 
sionally a  circular  tunnel,  which  proceeds  from  a  little  behind  the  right 
extremity  of  the  transverse  fissure  to  the  posterior  border  of  the  liver, 
and  lodges  in  the  inferior  vena  cava. 

These  five  fissures  taken  collectively  resemble  an  inverted  y,  the 
base  corresponding  with  the  free  margin  of  the  liver,  and  the  apex  with 
its  posterior  border.  Viewing  them  in  this  way,  the  two  anterior 
branches  represent  the  longitudinal  fissure  on  the  left,  and  the  fissure 
for  the  gall-bladder  on  the  right  side ;  the  two  posterior,  the  fissure  for 
the  ductus  venosus  on  the  left,  and  the  fissure  for  the  vena  cava  on  the 
light  side,  and  the  connecting  bar  the  transverse  fissure. 

Lohes. — The  BiffM  lobe  is  four  or  six  times  larger  than  the  left, 
from  which  it  is  separated  on  the  concave  surface  by  the  longitudinal 
fissure,  and  on  the  convex  by  the  longitudinal  ligament  It  is  marked 
upon  its  under  surface  by  the  transverse  fissure,  and  by  the  fissures  for 
the  gall-bladder  and  vena  cava,  and  presents  three  depressions,  one  in 
front  for  the  curve  of  the  ascending  colon,  and  two  behind  for  the  right 
supra-renal  capsule,  and  kidney. 

The  Left  lobe  is  small  and  flattened,  convex  upon  its  upper  surface, 
and  concave  below,  where  it  lies  in  contact  with  the  anterior  surface  of 
the  stomach.  It  is  sometimes  in  contact  by  its  extremity  with  the 
upper  end  of  the  spleen,  and  is  In  relation  by  its  posterior  border  with 
the  cardiac  orifice  of  the  stomach,  and  left  pneumogastric  nerve. 

The  Lobus  quadratus  is  a  quadrilateral  lobe  situated  upon  the  under 
surface  of  the  right  lobe :  it  is  bounded  in  front  by  the  free  border  of 
the  liver ;  behind  by  the  transverse  fissure ;  to  the  right  by  the  gall- 
bladder ;  and  to  the  left  by  the  longitudinal  fissure. 

The  Lobus  SpigdU*  is  a  small  triuigular  lobe,  sdso  situated  upon 
the  under  surface  of  the  right  lobe :  it  is  bounded  in  front  by  the 
transverse  fissure;  and  on  the  sides  hj  the  fissures  for  the  ductus  veno- 
sus and  vena  cava. 

The  Lobus  caudatus  is  a  small  tail-like  appendage  to  the  lobus 
Spigelii,  from  which  it  runs  outwards  like  a  crest  into  the  right  lobe, 
and  serves  to  separate  the  right  extremity  of  the  transverse  fissure  from 
the  commencement  of  the  fissure  for  the  vena  cava.  In  some  livers 
this  lobe  is  well  marked,  in  others  it  is  small  and  ill-defined. 

Reverting  to  the  comparison  of  the  fissures  with  an  inverted  y,  it 
will  be  observed  that  the  quadrilateral  interval,  in  front  of  the  trans- 
verse bar,  represents  the  lobus  quadratus ;  the  triangular  space  behind 
the  bar,  the  lobus  Spigelii ;  and  the  apex  of  the  letter,  the  point  of 
union  between  the  inferior  vena  cava,  and  the  remains  of  the  ductus 
venosus. 


*  Adrian  Spigel,  a  Belgian  physician,  professor  at  Padua  after  Casserius  in 
1616.  He  assignedwconsiderable  importance  to  this  little  lobe,  but  it  had  been 
described  by  Sylvius  full  sixty  years  before  his  time. 

2  p 
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I 

VeiieU  taid^enes. — The  vessels  entering  into  the  structure  of  the 
liyer  are  also^ve  in  number;  they  are  the 

Hepatic  artery. 
Portal  vein. 
Hepatic  veins. 
Hepatic  ducts. 
Lymphatics. 

The  HepaHe  artery^  portal  wm,  and  hepatie  duct  enter  the  liver  at 
the  transverse  fissure,  and  ramiiy  through  portal  canals  to  every  part  of 
the  organ ;  so  that  their  general  direction  is  from  below  upwards,  and 
from  the  centre  towards  the  circumference. 

The  HepaHo  veini  commence  at  the  circumference,  and  proceed  from 
before  backwards,  to  open  into  the  vena  cava,  on  the  posterior  border 
of  the  liver.  Hence  the  branches  of  the  two  veins  cross  each  other 
in  their  course. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover  enve- 
loped in  a  loose  areolar  tissue,  the  capsule  of  Olisson,  which  permits  them 
to  contract  upon  themselves  when  emptied  of  their  contents;  the  hepatic 
veins,  on  the  contrary,  are  closely  adherent  by  their  parietes  to  the 
surfiu^e  of  the  canals  in  which  they  run,  and  are  unable  to  contnict* 
By  these  characters  the  anatomist  is  enabled,  in  any  section  of  the  liver, 
to  distinguish  at  once  the  most  miuute  branch  of  the  portal  vein  from 
the  hepatic  vein :  the  former  will  be  found  more  or  less  collapsed,  and 
always  accompanied  by  an  artery  and  duct,  and  the  latter  widely  open 
and  solitary. 

The  Lymphaiics  are  described  in  the  Chapter  dedicated  to  those 
vessels. 

The  Nerves  of  the  liver  are  derived  from  the  systems  both  of  animal 
and  organic  life ;  the  former  proceed  from  the  right  phrenic  and  pnen-   • 
mogastric  nerves,  and  the  latter  from  the  hepatic  plexus. 

Strtu^ure  and  Minute  Anaiomy  ofihe  Uner, 

The  Liver  is  composed  of  fobules,  of  a  connecting  medium,  called 
Glis8on''8  capsule^  of  the  ramifications  of  the  portal  vem,  hepaUc  ductj 
hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves^  and  is  enclosed  and 
retained  in  its  proper  situation  by  the  peritoneum. 

The  Lobules  are  small  granular  bodies,  of  about  the  size  of  a 
millet  seed,  of  an  irregular  form,  and  presenting  a  number  of  rounded 
projecting  processes  upon  their  surface.  When  divided  longitudinally, 
they  have  a  foliated  appearance,  and  transversely,  a  polygonal  outline^ 
with  sharp  or  rounded  angles,  according  to  the  smaller  or  greater 
quantity  of  Glisson^s  capsule  contained  in  the  liver.  Each  lobule  is 
divided  upon  its  exterior  into  a  base  and  a  capsular  sur&ce.  The 
base  corresponds  with  one  extremity  of  the  lobule,  is  flattened,  and 
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Fig  I73.t 


rests  npon  an  hepatic  vein,  which  Fig.  172  * 

is  thence  named  suldobular.  The 
capsular  sufface  includes  the  rest  of 
the  periphery  of  the  lobule,  and 
has  received  its  designation  from 
being  enclosed  in  an  areolar  capsule 
derived  from  the  capsule  of  Glisson. 
In  the  centre  of  each  lobule  is  a 
small  vein,  the  intralobtdar,  which 
is  formed  by  the  convergence  of 
six  or  eight  minute  venules  from 
the  rounded  processes  of  the  peri- 
phery. The  intralobular  vein  thus 
constituted  takes  its  course  through 
the  centre  of  the  longitudinal  axis 
of  the  lobule,  pierces  the  middle  of  its  base,  and  opens  into  the  sub- 
lobular  vein.  The  periphery  of  the  lobule,  with  the  exception  of  its 
base,  which  is  always  closely  attached  to  a  sublobnlar  vein,  is  con- 
nected by  means  of  its  areolar  capsule  with  the  capsular  sur&ces  of 
surrounding  lobules.  The  interval 
between  the  lobules  is  the  inter- 
lobular fissure^  and  the  angular 
interstices  formed  by  the  apposition 
of  several  lobules  are  the  interlolm- 
lar  spaces. 

The  lobules  of  the  centre  of  the 
liver  are  angular,  and  somewhat 
smaller  than  those  of  the  sur&ce, 
from  the  greater  compression  to 
which  they  are  submitted.     The 

superficial  lobules  are  incomplete,  and  g^ve  to  the  surface  of  the  organ 
the  appearance,  and  all  the  advantages  resulting  from  an  examination 
of  a  transverse  section. 

^  Each  lobule  is  composed  of  a  plexus  of  bilary  ducts,  of  a  venous 
plexus,  formed  by  branches  of  the  portal  vein,  of  a  branch  (intralobular), 
of  an  hepatic  vein,  and  of  minute  arteries ;  nerves  and  absorbents,  it 
is  to  be  presumed,  also  enter  into  their  formation,  but  cannot  be  traced 
into  them.*^  ""  Examined  with  the  microscope,  a  lobule  is  apparently 
composed  of  numerous  minute  bodies  of  a  yellowish  colour,  and  ^ 
various  forms,  connected  with  each  other  by  vessels.  These  minute 
bodies  are  the  acifii  of  Malpighi.*^    **  If  an  uninjected  lobule  be  ex- 

*  The  lobules  of  the  liver.  The  lobtdes  as  they  are  seen  upon  the  surface  of 
the  liver,  or  when  divided  transverselv.  1.  The  intralobular  vein  in  the  centre 
of  each  lobule.    2.  The  interlobular  fissure.    3.  The  interlobular  space. 

t  A  longitudinal  section  of  two  lobules.  1.  A  superficial  lobule,  terminating 
abruptly,  and  resemblinfr  a  section  at  its  extremity.  2  A  deep  lobule,  shewing 
the  foUated  appearance  of  its  section.  3.  The  intralobular  vein,  with  its  oon- 
▼ei^g  venutes ;  the  vein  terminates  in  a  sublobular  vein.  4.  The  external,  or 
capsular  surface  of  the  lobule. 
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amined  and  contrasted  with  an  injected  lobule,  it  will  be  fonnd  that 
the  acini  of  Malpighi  in  the  former  are  identical  with  the  injected 
lobular  biliary  plexus  in  the  latter,  and  the  blood  vessels  in  both  wiU 
be  easily  distinguished  from  the  ducts/** 

GlistotCi  cajmUe  is  the  areolar  tissue  which  envelopes  the  hepatic 
artery,  portal  vein,  and  hepatic  duct,  during  their  passage  through 
the  right  border  of  the  lesser  omentum,  and  which  continues  to  sur- 
round them  to  their  ultimate  distribution  in  the  substance  of  the 
lobules.  It  forms  for  each  lobule  a  distinct  capsule,  which  invests  it 
on  all  sides  with  the  exception  of  its  base,  connects  all  the  lobules 
together,  and  constitutes  the  proper  capsule  of  the  entire  organ.  But 
Glisson^s  capsule  is  not  mere  areolar  tissue ;  ^^  it  is  to  the  liver  what 
the  pia  mater  is  to  the  brain  ;  it  is  a  cellulo- vascular  membrane,  in  which 
the  vessels  divide  and  subdivide  to  an  extreme  degree  of  minuteness ; 
which  lines  the  portal  canals,  forming  sheaths  for  the  larger  vessels 
contained  in  them,  and  a  web  in  which  the  snudler  vessels  ramify ; 
which  enters  the  interlobular  fissures,  and  with  the  vessels  forms  the 
capsules  of  the  lobules ;  and  which  finally  enters  the  lobules,  and  with 
the  blood-vessels  expands  itself  over  the  secreting  bilary  ducts/**  Hence 
arises  a  natural  division  of  the  capsule  into  three  portions,  a  vagrnal^ 
an  interlobular^  and  a  lobular  portion. 

The  vaginal  portion  is  tiiat  which  invests  the  hepatic  artery, 
hepatic  duct,  and  portal  vein,  in  the  portal  canals ;  in  the  larger  canals 
it  completely  surrounds  these  vessels,  but  in  the  smaller  is  situated 
only  on  that  side  which  is  occupied  by  the  artery  and  duct.  The  in- 
terlobular portion  occupies  the  interlobular  fissures  and  spaces,  and  the 
lobular  portion  forms  the  supporting  tissue  to  the  substance  of  the 
lobules. 

The  Portal  vem,  entering  the  liver  at  the  transverse  fissure,  ramifies 
through  its  structure  in  canals,  which  resemble,  by  their  surfaces,  the 
external  superficies  of  the  liver,  and  are  formed  by  the  capsular  sur- 
faces of  the  lobules.  These  are  the  portal  canals,  and  contain,  besides 
the  portal  vein  with  its  ramifications,  the  artery  and  duct  with  their 
branches. 

In  the  larger  canals,  the  vessels  are  separated  from  the  parietes  of 
the  cavity  by  a  web  of  Glisson^s  capsule;  but,  in  the  smaller,  the 
portal  vein  is  in  contact  with  the  sur&ce  of  the  canal  for  about  two- 
thirds  of  its  cylinder,  the  opposite  third  being  in  relation  with  the 
artery  and  duct  and  their  investing  capsule.  If,  therefore,  the  portal 
vein  were  laid  open  by  a  longitudmal  incision  m  one  of  these  smaller 
canals,  the  coats  being  transparent,  the  outline  of  the  lobules,  bounded 
by  their  interlobular  fissures,  would  be  as  distmctly  seen  as  upon  the 
external  sur&ce  of  the  liver,  and  the  smaller  venous  branches  would 
be  observed  entering  the  interlobular  spaces. 

The  branches  of  the  portal  vein  are,  the  vaginal,  interlobular,  and 

*  The  Anatomy  and  Physiology  of  the  liver,  by  Mr.  Kieman,  Phil.  Tram. 
1833,  from  which  thU,  and  the  other  paragraphs  within  inverted  commas,  on 
the  structure  of  the  liver,  are  quoted. 
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lobular.  The  vaginal  branch  are  those  which,  being  given  off  in  the 
portal  canals,  hare  to  pass  through  the  sheath  (vagina)  of  Glisson^s 
capsule,  previously  to  entering  the  interlobular  spaces.  In  this  course 
they  form  an  intricate  plexus,  the  vaginal  jdemis,  which,  depending 
for  its  existence  on  the  capsule  of  Glisson,  necessarily  surrounds  the 
vessels,  as  does  that  capsule  in  the  larger  canals,  and  occupies  the 
capsular  side  only  in  the  smaller  canals.  The  interloindar  branches 
are  given  off  from  the  vaginal  portal  plexus  where  it  exists,  and 
directly  from  the  portal  veins,  in  that  part  of  the  smaller  canals  where 
the  coats  of  the  vein  are  in  contact  with  the  walls  of  the  canal.  They 
then  enter  the  interlobular  spaces  and  divide  into  branches,  which 
cover  with  their  ramifications  every  part  of  the  surface  of  the  lobules 
with  the  exception  of  their  bases,  and  those  extremities  of  the  super- 
ficial lobules  which  appear  upon  the  surfaces  of  the  liver.  The  inter- 
lobular veins  communicate  fii«ely  with  each  other,  and  with  the  corre- 
sponding veins  of  adjoining  fissures,  and  establish  a  general  portal 
anastomosis  throughout  the  entire  liver.  The  lobular  branches  are 
derived  from  the  interlobular  veins ;  they  form  a  plexus  within  each 
lobule,  and  converge  from  the  circumference  towards  the  centre,  where 
they  terminate  in  the  minute  radicles  of  the  intralobular  vein.  ^  This 
plexus,  interposed  between  the  interlobular  portal  veins  and  the 
intralobular  hepatic  vein,  constitutes  the  venous  part  of  the  lobule, 
and  may  be  called  the  lobular  venous  plexus,'*'^  The  irregular  islets  of 
the  substance  of  the  lobules,  seen  between  the  meshes  of  this  plexus 
by  means  of  the  microscope,  are  the  acini  of  M alpighi,  and  are  por- 
tions of  the  lobular  biliary  plexus. 

The  portal  vein  returns  the  venous  blood  from  the  chylopoietic 
viscera,  to  be  circulated  through  the  lobules ;  it  also  receives  the 
venous  blood  which  results  from  the  distribution  of  the  hepatic 
artery. 

The  HepaHo  dud,  entering  the  liver  at  the  transverse  fissure, 
divides  into  branches,  which  ramify  through  the  portal  canals,  with 
the  portal  vein  and  hepatic  artery,  to  terminate  in  the  substance  of  the 
lobules.  Its  branches,  like  those  of  the  portal  vein,  are  vaginal,  inter- 
lobular, and  lobular. 

The  Vaginal  branch  ramify  through  the  capsule  of  Glisson,  and 
form  a  vaginal  biliary  plexus^  which,  like  the  vaginal  portal  plexus, 
surrounds  the  vessels  in  the  large  canals,  but  is  deficient  on  that  side 
of  the  smaller  canals  near  which  the  duct  is  placed.  The  branches 
given  off  by  the  vaginal  biliary  plexus  are  interlobular  and  lobular. 
The  ifiterlcbular  branches  proceed  from  the  vaginal  biliary  plexus 
where  it  exists,  and  directly  from  the  hepatic  duct  on  that  side  of  the 
smaller  canals  against  which  the  duct  is  placed.  They  enter  the  inter- 
lobular spaces,  and  ramify  upon  the  capsular  sur&ce  of  the  lobules,  in 
the  interlobular  fissures,  where  they  communicate  freely  with  each 
other.  The  lobular  ducts  are  derived  chiefly  from  the  interlobular; 
but  to  those  lobules  forming  the  walls  of  the  portal  canals,  they  pass 
directly  from  the  vaginal  plexus.    They  enter  the  lobule,  and  form  a 
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plexng  in  its  interior,  the  lobular  biliary  plexus^  which  constitates  the 
principal  part  of  the  substance  of  the  lobole*  The  ducts  tenninate 
either  in  loops  or  in  caecal  extremities. 

The  coats  of  the  dncts  are  very  vascular,  and  supplied  with  a 
nomber  of  mucous  follicles,  which  are  distributed  irregularly  in  the 
larger,  but  are  arranged  in  two  parallel  longitudinal  rows  in  tiie 
smaller  ducts. 

The  Hepatic  artery  enters  the  liver  with  the  portal  vein  and  hepatic 
duct,  and  ramifies  with  those  vessels  through  the  portal  canals.  Its 
branches  are  the  vaginal,  interlobular,  and  lobular.  The  vagiaud 
branches^  bke  those  of  the  portal  vein  and  hepatic  duct,  form  a  vagmd 
plexus^  which  exists  throughout  the  whole  extent  of  the  portal  canals, 
with  tJie  exception  of  that  side  of  the  smaller  canals  which  corresponds 
with  the  artery.  The  interlobular  brandies,  arising  from  the  vaginal 
plexus  and  from  the  parietal  side  of  the  artery  in  the  smaller  canals, 
ramify  through  the  interlobular  fissures,  and  are  principally  distributed 
to  the  coats  of  the  interlobular  ducts. 

'^From  the  superficial  interlobular  fissures  small  arteries  emerge, 
and  ramify  in  the  proper  capmU,  on  the  convex  and  concave  surfece 
of  the  liver,  and  in  the  ligaments.  These  are  the  oapstdar  arteries,'^ 
Where  the  capsule  is  well  developed,  ^  these  vessels  cover  the  sur£aoes 
of  the  liver  with  a  beautiful  plexus,^^  and  ^anastomose  with  branches 
of  the  phrenic,  internal  mammary,  and  supra-renal  arteries,^  and  with 
the  epigastric. 

The  Lobular  branches,  extremely  minute  and  few  in  number,  are 
the  nutrient  vessels  of  the  lobules,  and  terminate  in  the  lobular  venous 
plexus. 

All  the  venous  blood  resulting  from  the  distribution  of  the  hepatic 
artery,  even  that  from  the  vasa  vasorum  of  the  hepatic  veins,  is  re- 
turned into  the  portal  vein. 

The  Hepatic  veins  commence  in  the  substance  of  each  lobule  by 
minute  venules,  which  receive  the  blood  from  the  lobular  venous 
plexus,  and  converge  to  form  the  intralobular  vein.  The  intralobalar 
vein  passes  through  the  central  axis  of  the  lobule,  and  through  the 
middle  of  its  base,  to  terminate  in  a  sublobular  vein ;  and  the  union  of 
the  sublobular  veins  constitutes  the  hepatic  trunks,  which  terminate 
in  the  inferior  vena  cava.  The  hepatic  venous  system  consists,  there- 
fore, of  three  sets  of  vessels ;  intralobular  veins,  sublobular  veins,  and 
hepatic  trunks. 

The  Sublobular  veins  are  contained  in  canals  formed  solely  by  the 
bases  of  the  lobules,  with  which,  from  the  absence  of  Glisson^s  o^psule, 
they  are  in  immediate  contact.     Their  coats  are  thin  and  transparer^ 
and,  if  they  be  laid  open  by  a  longitudinal  incision,  the  bases  of  1 
lobules  will  be  distinctly  seen,  separated  by  interlobular  fissures,  a 
perforated  through  the  centre  by  the  opening  of  the  intralobular  v 

The  Hepatic  trunks  are  formed  by  the  union  of  the  sublobular  vei 
they  are  contained  in  canals  (hepatic-venous)  similar  in  structure 
the  portal  canals,  and  lined  by  a  prolongation  of  the  proper  capsa 
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They  proceed  from  before  backwards,  and  terminate  by  two  large 
openings,  corresponding  to  the  right  and  left  lobe  of  the  liver  in  the 
inferior  vena  cava. 

SummaTy^ — ^The  liver  has  been  shown  to  be  composed  of  lobules; 
the  lobules  (excepting  at  their  bases)  are  invested  and  connected  to- 
gether, the  vessels  supported,  and  the  whole  organ  enclosed  by  Olis- 
9on*s  oapstde;  and  they  are  so  arranged,  that  the  base  of  every  lobule 
in  the  liver  is  in  contact  with  an  hepatic  vein  (sublobular). 

The  Portal  vein  distributes  its  numberless  branches  through  portal 
canals,  which  are  channeled  through  every  part  of  the  organ ;  it  brings 
the  returning  blood  from  the  chylopoietic  viscera ;  it  collects  also  the 
venous  blood  from  the  ultimate  ramifications  of  the  hepatic  artery  in 
the  liver  itsell  It  gives  off  branches  in  the  canals,  which  are  called 
va^nal^  and  form  a  venous  vaginal  jilexua;  these  give  off  interlobtdar 
brvmckeg,  and  the  latter  enter  the  lobules  and  form  lobidar  venous 
plexuses,  from  the  blood  circulating  in  which  the  bile  is  secreted. 

The  Bile  in  the  lobule  is  received  by  a  network  of  minute  ducts, 
the  lobular  biliary  plexus;  it  is  conveyed  from  the  lobule  into  the 
ialerlobular  duets ;  it  is  thence  poured  into  the  biliary  vaginal  fslexus 
of  the  portal  canals,  and  thence  into  the  excreting  ducts,  by  which  it 
is  carried  to  the  duodenum  and  gall-bladder,  after  being  mingled  in  its 
course  with  the  mucous  secretion  from  the  numberless  muciparous 
follicles  in  the  walls  of  the  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal ; 
gives  off  vaginal  branches  which  form  a  vaginal  hepatic  plexus,  from 
which  the  interlobular  branches  arise,  and  these  latter  terminate 
ultimately  in  the  lobular  venous  plexuses  of  the  portal  vein.  The 
artery  ramifies  abundantly  in  the  coats  of  the  hepatic  ducts,  enabling 
them  to  provide  their  mucous  secretion ;  and  supplies  the  vasa  vaso- 
mm  of  the  portal  and  hepatic  veins,  and  the  nutrient  vessels  of  the 
entire  organ. 

The  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute 
radicles,  which  collect  the  impure  blood  from  the  lobular  venous  plexus 
and  convey  it  into  the  iniralobular  veins;  these  open  into  the  sub- 
lobular veins,  and  the  sublobular  veins  unite  to  form  the  large  hepatic 
trunks  by  which  the  blood  is  conveyed  into  the  vena  cava. 

Physiological  and  pathological  deductions. — The  physiological  deduc- 
tion arising  out  of  this  anatomical  arrangement  is,  that  the  bUe  is 
toholly  secreted  from  venous  blood,  and  not  from  a  mixed  venous  and  ar- 
terial blood,  as  is  stated  by  M'liller ;  for  although  the  portal  vein  re- 
ceives its  blood  from  two  sources,  viz.,  from  the  chylopoietic  viscera 
and  from  the  capillaries  of  the  hepatic  artery,  yet  the  very  iact  of  the 
blood  of  the  latter  vessel  having  passed  through  its  capillaries  into  the 
portal  vein,  or  in  extremely  small  quantity  into  the  capillary  network 
of  the  lobular  venous  plexus,  is  sufficient  to  establish  its  venous 
character.* 


•  For  arKuments  on  this  contested  question,  see  the  article  "  Liver," 
"  Cyclopeema  of  Anatomy  and  Physiology,"  edited  by  Dr.  Todd. 


in  the 
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The  pathological  deductions  depend  upon  the  foUo-wing  fects: — 
Each  lobule  is  a  perfect  gland;  of  nnifoim  structure,  of  uniform 
colour,  and  possessing  the  same  degree  of  yascularity  throughout.  It 
is  the  seat  of  a  double  venous  circulation,  the  vessels  of  the  one 
(hepatic)  being  situated  in  the  centre  of  the  lobule,  and  those  of  the 
other  {portal)  in  the  circumference.  Now  the  colour  of  the  lobule,  as 
of  the  entire  liver,  depends  chiefly  upon  the  proportion  of  blood  con- 
tained within  these  two  sets  of  vessels ;  and  so  long  as  the  circulation 
is  natural  the  colour  will  be  uniform.  But  the  instant  that  any  cause 
is  developed  which  shall  interfere  with  the  free  circulation  of  either, 
there  will  be  an  immediate  diversity  in  the  colour  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the 
venous  blood  through  the  heart  or  lungs,  the  circulation  in  the  hepatic 
veins  will  be  retarded,  and  the  sublobular  and  the  intralobular  veins 
will  become  congested,  giving  rise  to  a  more  or  less  extensive  redness 
in  the  centre  of  each  of  the  lobules,  while  the  marginal  or  non-con- 
gested portion  presents  a  distinct  border  of  a  yellowish  white,  yellow, 
or  green  colour,  according  to  the  quantity  and  quality  of  the  bile  it 
may  contain.  ''This  is  ^passive  congestion*  of  the  Uver,  the  usual 
and  natural  state  of  the  organ  after  death  ;*^  and,  as  it  commences 
with  the  hepatic  vein,  it  may  be  called  the  first  stage  of  hqHttio'venous 
congestion. 

But  if  the  causes  which  produced  this  state  of  congestion  continue, 
or  be  from  the  beginning  of  a  more  active  kind,  the  congestion  will 
extend  through  the  lobular  venous  plexuses  ''into  those  branches  of  the 
portal  vein  situated  in  the  interlolmlar  fissures^  but  not  to  those  in  the 
ypacett,  which  being  larger,  and  giving  origin  to  those  in  the  fissures, 
are  the  last  to  be  congested. ^^  In  this  second  stage  the  liver  has  a 
mottled  appearance,  the  non-congested  substance  is  arranged  in  isolated, 
circular  and  ramose  patches,  in  the  centres  of  which  tibe  iqpaces  and 
parts  of  the  fissures  are  seen.  This  is  an  extended  degree  of  hepatto- 
venous  conffestion;  it  is  "  active  congestion^'*  of  the  Kver,  and  very 
commonly  attends  disease  of  the  heart  and  lungs. 

These  are  instances  o£  partial  congestion,  but  there  is  sometimes 
general  congestion  of  the  organ.  "  In  general  congestion  the  whole 
liver  is  of  a  red  colour,  but  the  central  portions  of  the  lobules  are 
usually  of  a  deeper  hue  than  the  marginal  portions.* 


M 


GALL-BLADDBR. 

The  Oall-bladder  is  the  reservoir  for  the  bile ;  it  is  a  pyriform  sac 
situated  in  a  fossa,  upon  the  under  surfiice  of  the  right  lobe  of  the  liver, 
and  extending  from  the  right  extremity  of  the  transverse  fissure  to  its 
free  margin.  It  is  divided  into  a  body,  fundus,  and  neck ;  the  fundus 
or  broad  extremity  in  the  natural  position  of  the  liver  is  placed  down- 
wards, and  frequently  projects  beyond  the  fi*e  maigin  of  the  liver, 
while  the  neck,  small  and  constricted,  is  directed  upwards.    This  sac 
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is  composed  of  three  coats,  serous,  fibrous,  and  mucous.  The  serous 
eoat  is  partial,  is  deriyed  from  the  peritoneum,  and  covers  that  side 
only  whjch  is  unattached  to  the  liver.  The  middle  oi  fibrous  coat  is  a 
thin  but  strong  fibrous  layer,  connected  on  one  side  to  Uie  liver,  and  on 
the  other  to  the  peritoneum.  The  internal  or  mucous  coat  is  but 
loosely  connected  with  the  fibrous  layer ;  it  is  everywhere  raised  into 
minute  rugse,  which  give  it  a  beautifully  reticulated  appearance,  and 
forms  at  the  neck  of  the  sac  a  spiral  valve.  It  is  continuous  through 
the  hepatic  duct  with  the  mucous  membrane  lining  all  the  ducts  of  the 
liver,  and  through  the  ductus  communis  choledochus,  with  the  mucous 
membrane  of  the  alimentary  canaL 

The  Biliary  ducts  are,  the  ductus  communis  choledochus,  the  cystic, 
and  the  hepatic  duct 

The  Ductus  communis  ehohdochus  (x«^^  bilis,  ^t^^ofuu  redpio)  is  the 
common  excretory  duct  of  the  liver  and  gall-bladder ;  it  is  about  three 
inches  in  length,  and  commences  upon  the  papilla,  situated  on  the 
inner  side  of  the  cylinder  of  the  perpendicular  portion  of  the  duodenum. 
Passing  obliquely  between  the  mucous  and  muscular  coat,  it  ascends 
behind  the  duodenum,  and  through  the  right  border  of  the  lesser  omen- 
tum ;  and  divides  into  two  branches  the  cystic  duct  and  the  hepatic 
duct.  It  is  constricted  at  its  commencement  in  the  duodenum,  and 
becomes  dilated  in  its  progress  upwards. 

The  Cystic  duct,  about  an  inch  in  length,  passes  outwards  to  the  neck 
of  the  gall-bladder,  with  which  it  is  continuous. 

The  HepaMc  dud  continues  onwards  to  the  transverse  fissure  of  the 
liver,  and  divides  into  two  bninches,  which  ramify  through  the  portal 
canals  to  every  part  of  the  liver. 

The  coats  of  the  hepatic  ducts  are  an  external  or  fibrous,  and  an  in- 
ternal or  mucous.  The  external  coai  is  composed  of  a  contractile 
fibrous  tissue,  which  is  probably  muscular ;  but  its  muscularity  has 
not  yet  been  demonstrated  in  the  human  subject  The  mucous  coat 
is  continuous  on  the  one  hand  with  the  lining  membrane  of  the 
hepatic  ducts  and  gall-bladder,  and  on  the  other  with  that  of  the 
duodenum. 

Vessels  and  Nerves. — The  gall-bladder  is  supplied  with  blood  by 
the  cystic  artery,  a  branch  of  the  hepatic.  Its  veins  return  their 
blood  into  the  portal  vein.  The  nerves  are  derived  from  the  hepatic 
plexus. 

THB   PANCREAS. 

The  Pancreas  is  a  long,  fiattened,  conglomerate  gland,  analogous  to 
the  salivary  glands.  It  is  about  six  inches  in  length,  and  between 
three  and  four  ounces  in  weight ;  is  situated  transversely  across  the 
posterior  wall  of  the  abdomen,  behind  the  stomach,  and  resting  upon 
the  aorta,  vena  portae,  inferior  vena  cava,  the  origin  of  the  superior 
mesenteric  artery,  and  the  left  kidney  and  supra-renal  capsule ;  oppo- 
site the  first  and  second  lumbar  vertebrae.  It  is  divided  into  a  body, 
a  greater,  and  a  smaller  extremity ;  the  great  end  or  head  is  placed 
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towudi  the  right,  and  is  sniroanded  by  the  curve  of  the  daodenum; 
the  leiaer  end  extends  to  the  left  as  fiEir  as  the  spleen.  The  anterior 
sor&ce  of  the  body  of  the  pancreas  is  covered  by  the  ascending  pos- 
terior layer  of  peritoneum,  and  is  in  relation  with  the  stomach,  the  first 
portion  of  the  duodenum  and  the  commencement  of  the  transverse 
arch  of  the  colon.  The  posterior  sur&ce  is  grooved  for  the  splenic  vein, 
and  tunneled  by  a  complete  canal  for  the  superior  mesenteric  and  portal 
vein,  and  for  the  superior  mesenteric  artery.  The  upper  border  pre- 
ients  a  deep  groove,  sometimes  a  canal  for  the  splenic  artery  and  vein, 
and  is  in  relation  with  the  oblique  portion  of  the  duodenum,  the  lobns 
Spigelii,  and  coeliac  axis.  And  the  lower  border  is  separated  from  the 
transverse  portion  of  the  duodenum  by  the  superior  mesenteric  artery 
and  vein.  Upon  the  posterior  part  of  the  head  of  the  pancreas  is  a 
lobular  fold  of  the  gland  which  completes  the  canal  of  the  superior 
mesenteric  vessels,  and  is  called  the  lesser  pancreas. 

In  structure  the  pancreas  is  composed  of  reddish-yellow  polygonal 
lobules ;  these  consist  of  smaller  lobules,  and  the  latter  are  made  up  of 
the  arborescent  ramifications  of  minute  ducts,  terminating  in  caecal 
pouches. 

The  pancreatic  duct  commences  at  the  papilla  upon  the  inner  and 
posterior  surface  of  the  perpendicular  portion  of  the  duodenum  by  a 
small  dilatation  which  is  common  to  it  and  the  ductus  communis  cho- 
ledochus,  and  passing  obliquely  between  the  mucous  and  muscular  coats, 
runs  from  right  to  left  through  the  middle  of  the  gland,  lying  nearer 
to  its  anterior  than  its  posterior  surfiice.  At  about  the  commencement 
of  the  apicial  third  of  its  course  it  divides  into  two  parallel  terminal 
branches.  It  gives  off  numerous  small  branches,  which  are  distributed 
through  the  lobules,  and  constitute  with  the  latter  the  substance  of  the 
gland.  The  duct  which  receives  the  secretion  from  the  lesser  pan- 
creas is  called  the  ductus  pancreaticus  minor;  it  opens  into  the  prin- 
cipal duct  near  the  duodenum,  and  sometimes  passes  separately  into 
that  intestine.  As  a  variety,  two  pancreatic  ducts  are  occasionally 
met  with. 

Vessels  and  Nerves. — The  arteries  of  the  pancreas  are  branches  of 
the  splenic,  hepatic,  and  superior  mesenteric ;  the  veins  open  into  the 
splenic  vein;  the  lymphatics  terminate  in  the  lumbar  glands.  The 
nerves  are  filaments  of  the  splenic  plexus. 

THE  SPLEEN. 

The  spleen  is  an  oblong  flattened  organ  of  a  dark-bluish  red  colour, 
situated  in  the  left  hypochondriac  region.  It  is  very  variable  in  *size 
and  weight,  spongy  and  vascular  in  texture  and  exceedingly  friable. 
The  external  sur&ce  is  convex,  the  internal  slightly  concave,  indent- 
ed along  the  middle  line,  and  pierced  by  several  large  and  irregular 
openings  for  the  entrance  and  exit  of  vessels ;  this  is  the  hilus  lienis. 
The  upper  extremity  is  somewhat  larger  than  the  lower,  and  rounded; 
the  inferior  is  flattened ;  the  posterior  border  is  obtuse,  the  anterior  is 
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sharp,  and  marked  by  seyeral  notches.  The  spleen  is  in  rektion  by  its 
external  or  oowoeat  sur&ce  with  the  diaphn^gm,  which  separates  it 
firom  the  ninth,  tenth,  and  eleventh  ribs, — by  its  concave  snr&ce  with 
the  great  end  of  the  stomach,  the  extremity  of  the  pancreas,  the 
gastro-splenic  omentum  with  its  vessels,  the  left  kidney  and  supra- 
renal capsule,  and  the  left  eras  of  the  diaphragm ;  by  its  upper  end 
with  the  diaphragm,  and  sometimes  with  the  extremity  of  the  left  lobe 
of  the  liver,  and  by  its  lower  end  with  the  left  extremity  of  the  tran»- 
verse  arch  of  the  colon.  It  is  connected  to  the  stomach  by  the  gastro- 
splenic  omentum  and  by  the  vessels  contained  in  that  duplicature.  ,  A 
second  spleen  (lien  succenturiatus)  is  sometimes  found  appended  to 
one  of  the  branches  of  the  splenic  artery,  near  the  great  end  of  the 
stomach ;  when  it  exists,  it  is  round  and  of  small  size,  rarely  larger  than 
a  hazel-nut  I  have  seen  two,  and  even  three  of  these  bodies.  The 
spleen  is  invested  by  the  peritoneum  and  by  a  tunica  propria  of  yellow 
^stic  tissue,  which  enables  it  to  yield  to  the  greater  or  less  distension 
of  its  vessels.  The  elastic  tunic  forms  sheaths  for  the  vessels  in  their 
ramifications  through  the  organ,  and  from  these  sheaths  small  fibrous 
bands  are  given  off  in  all  directions,  which  become  attached  to  the  in- 
ternal surface  of  the  elastic  tunic,  and  constitute  the  areolar  fi^amework 
of  the  spleen..  The  substance  occupying  the  interspaces  of  this  tissue 
is  soft,  granular,  and  of  a  bright  red  colour ;  in  animals  it  is  interspers- 
ed with  small,  white,  soft  corpuscles,  (Malpighian  bodies)  which  are 
sometimes  seen  in  man. 

Vessels  and  Nerves, — The  Splenic  artery  is  of  very  large  size  in  pro- 
portion to  the  bulk  of  the  spleen ;  it  is  a  division  of  the  cceliac  axis. 
The  branches  which  enter  the  spleen  are  distributed  to  distinct  sections 
of  the  organ,  and  anastomose  very  sparingly  with  each  other.  The 
veins  by  their  numerous  dilatations  constitute  the  principal  part  of  the 
bulk  of  the  spleen ;  they  pour  their  blood  into  the  splenic  vein,  which 
is  one  of  the  two  great  formative  trunks  of  the  portal  vein.  The  lym- 
phatics are  remarkable  for  their  number  and  large  size ;  they  terminate 
in  the  lumbar  glands.  The  nerves  are  the  splenic  plexus,  derived 
from  the  solar  plexus. 

THE  SUPRA-RENAL   CAPSULES. 

The  supra-renal  capsules  are  two  small  yellowish  and  flattened 
bodies  surmounting  the  kidneys,  and  inclining  inwards  towards  the 
vertebral  column.  The  right  is  somewhat  three-cornered  in  shape, 
the  left  semilunar ;  they  are  connected  to  the  kidneys  by  the  common 
investing  areolar  tissue,  and  each  capsule  is  marked  upon  its  anterior 
sur&ce  by  a  fissure  which  appears  to  divide  it  into  two  lobes.  The 
right  supra-renal  capsule  is  closely  adherent  to  the  posterior  and  under 
surfiux  of  the  liver,  and  the  left  lies  in  contact  with  the  pancreas. 
Both  capsules  rest  upon  the  crura  of  the  diaphragm  on  a  level  with 
the  tenth  dorsal  vertebra,  and  by  their  inner  border  are  in  relation 
with  the  great  splanchnic  nerve,  and  semilunar  ganglion.     They  are 
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Uiger  in  the  fcetos  than  in  the  adult,  and  appear  to  perform  some 
office  connected  with  embryonic  life.  The  anatomy  of  these  organs  in 
the  foetus  will  be  found  in  the  succeeding  Chapter. 

In  structure  they  are  composed  of  two  substances,  cortical  and 
medullary.  The  cortical  substance  is  of  a  yellowish  colour,  and  con- 
sists of  straight  parallel  fibres  placed  perpendicularly  side  by  side. 
The  medullary  substance  is  generally  of  a  dark-brown  colour,  double 
the  quantity  of  the  yellow  substance,  soft  and  spongy  in  texture,  and 
contains  within  its  centre  the  trunk  of  a  large  vein,  the  vena  supra- 
renalis.  It  is  the  large  size  of  this  yein  that  gives  to  the  fresh  supra- 
renal capsule  the  appearance  of  a  central  cavity:  the  dark-coloured 
pulpy  or  fluid  contents  of  the  capsule,  at  a  certain  period  after  death, 
are  produced  by  softening  of  the  medullary  substance.  Dr.  Nagel* 
has  shown,  by  his  injections  and  microscopic  examinations,  that  the 
appearance  of  straight  fibres  in  the  cortical  substance  is  caused  by  the 
direction  of  a  plexus  of  capillary  vessels.  Of  the  numerous  minute 
arteries,  supplying  the  supra-renal  capsule,  he  says,  the  greater  num- 
ber enter  the  cortical  substance  at  every  point  of  its  surface,  and, 
after  proceeding  for  scarcely  half  a  line,  divide  into  a  plexus  of 
straight  capillary  vessels.  Some  few  of  the  small  arteries  pierce  the 
cortical  layer,  and  give  off  several  branches  in  the  medullary  sub- 
stance, which  proceed  in  diffisrent  directions,  and  re-enter  the  cortical 
layer  to  divide  into  a  capillary  plexus  in  a  similar  manner  with  the 
preceding.  From  the  capillaiy  plexus,  composing  the  cortical  layer, 
the  blood  is  received  by  numerous  small  veins  which  form  a  venous 
plexus  in  the  medullary  substance,  and  terminate  at  acute  angles 
in  the  large  central  vein. 

Vessels  and  Nerves. — The  supra-renal  arteries  are  derived  from  the 
aorta,  from  the  renal,  and  from  the  phrenic  arteries  ;  they  are  remark- 
able for  the  innumerable  minute  twigs  into  which  they  divide  previ- 
ously to  entering  the  capsule.  The  supra-renal  vein  collecting  the 
blood  from  the  medullary  venous  plexus,  and  receiving  several  branches 
which  pierce  the  corti(»l  layer,  opens  directly  into  the  vena  cava  on 
the  right  side,  and  into  the  renal  vein  on  the  left 

The  Lymphatics  are  large  and  very  numerous ;  they  terminate  in  the 
lumbar  glands.  The  nerves  are  derived  fiK)m  tiie  renal  and  from  the 
phrenic  plexus. 

THE    KIDNEYS. 

The  kidneys,  the  secreting  organs  of  the  urine,  are  situated  in  the 
lumbar  regions  behind  the  peritoneum,  and  on  each  side  of  the  ver- 
tebral column,  which  they  approach  by  their  upper  extremities.  Each 
kidney  is  between  four  and  five  inches  in  length,  about  two  inches 
and  a  half  in  breadth,  somewhat  more  than  one  inch  in  thickness,  and 
weighs  between  three  and  five  ounces.     The  kidneys  are  usually  en- 

•  MuUer'8  Archiv.  1836. 


doted  in  a  qnaiititT  of  fii 

anlerior  kmetla  oF  tEus  tiansvere^a  Tniuclo,  which  separaies  ihem  from 
the  qoadinlaB  lumbornm,  and  npon  the  psoas  magniu.  The  rigid 
kidaei/  is  somewhat  lower  than  the  lef^  &om  the  poiitioa  of  the  liver  ; 
it  is  in  relation  by  ita  anterior  aariace  with  the  liver  and  descendiog 
portion  of  the  duodenum,  which  rest  upon  it,  and  is  covered  in  by  the 
aacending  colon  and  by  its  fleiure.  The  Ic/l  kidniy,  higher  than  the 
right,  ie  covered  in  front  by  Uie  great  end  of  the  slomacb,  by  the 
■^een,  deicending  colon  with  its  flexure,  and  by  a  portion  of  the  imal! 
inteetmeB.  The  anterior  aorbce  of  the  kidney  b  convex,  vhile  (he 
pOBterioi  is  flat;  the  superior  extremity  ia  in  relation  with  the  snpni- 
renal  capsule ;  the  convex  border  ia  tomed  outwards  towards  the 
pttiet«s  of  the  abdomen  ;  the  concave  border  looka  inwards  towards 
the  vertebral  column,  and  is  excavated  by  a  deep  flsaure,  the  hi/ui 
Ttaalit,  in  which  are  situated  llie  Tesaels  and  nervea,  and  peivis  of  the 
kidney  ;  the  renal  rein  being  the  most  anterior,  next  the  renal  anery, 
and  lasdy  the  pelvis. 

The  kidney  is  dense  and  fragile  Fig.  17<.> 

in  texture,  and  is  invested  by  a  ^ 

proper  fibrous  capsule,  which  is 
eaaity  torn  ftom  its  snrtice.  When 
divided  by  a  Inngitudinal  incision 
cairied  £rom  the  convex  to  the 
concave  border,  it  is  found  to  pre- 

an  eitemsl  or  vascular  (cortical), 
and  an  inlemal  or  tubular  (medul- 
laiy)  subslance.  The  talmiarpor- 
tHM  is  formad  of  pale  reddisb-co- 
loQied  conical  massea,  cotrespond- 
ing  by  their  bases  with  the  va»- 
c^ta  etrocture,  and  by  their  apicH 
with  the  hilns  of  the  organ  ;  these 
bodies  are  named  ewes  (pyiamtds 
of  Malpighi),  and  are  from  eight  to 
fifteen  in  number.  The  tataJar 
portion  is  composed  of  blood-ceasels, 
and  of  the  pleiiform  convolationi 
of  nriniierous  tuhali,  and  not  only 
eonstitntes  the  surface  of  the  kidney, 

but  dips  between  the  cones  and  snmjonds  them  nearly  lo  their  apices. 
If  the  surface  of  a  section  be  examined  more  closely,  (he  vascular 

3.  a.  lU  lubolu  portiaa,  oiDiIitmE  of  conn.  4,  4.  T"i>  of  the  papiUa'  pn- 
middle  (  ii  ntualcd  in  che  mouib  of  &  c>l;i',    S.  The  pelvii.    7-  The  ureter. 


590  STRUCTURI  or   THB  KIDNEYS. 

inbstanoe  of  the  organ  will  be  foimd  to  be  stndded  with  a  multitude  of 
minute,  red,  globular  bodies ;  these  are  the  Malpighian  bodies  or 
glomeruli.  Each  Malpighian  body  is  about  the  -^hs  ^^  ^'^  ^^^  ^ 
diameter,  and  is  composed  of  a  tuft  of  capillaiy  vessels  enclosed 
within  the  extremity  of  an  uriniferous  tube,  so  that  the  number  of 
Malpighian  bodies  corresponds  with  the  number  of  tubnli  uriniferi. 
The  presence  of  the  capillary  tuft  necessarily  produces  a  dilatation  of 
the  uriniferous  tube ;  beyond  the  tuft  the  tube  presents  a  constriction, 
and  then  assumes  its  proper  diameter,  namely,  -^^  of  an  inch.  Two- 
thirds  of  the  diameter  of  the  tube  are  occupied  by  a  nucleated 
epithelium,  which  in  the  constricted  portion  just  mentioned  is  pro- 
Tided  with  cilia,  and  in  the  dilated  part  or  capsule  which  receiyes  the 
capillary  tuft  is  gradually  lost*  The  capillary  vessels  of  this  vascular 
tuft  are  arranged  in  loops,  closely  packed  together,  without  any  bond 
of  connecting  tissue,  and  are  derived  from  a  small  artery,  which,  after 
piercing  the  capsule,  inmiedlately  divides  in  a  radiated  manner  into 
several  branches.  From  the  interior  of  this  little  vascular  ball  a  vein 
proceeds,  smaller  than  the  corresponding  artery,  and  pierces  the 
capsule  close  by  the  artery,  to  communicate  with  the  efferent  vessels  of 
other  Malpighian  bodies  and  constitute  a  venous  plexus.* 

The  Ckmes  or  pyramids  are  composed  of  minute  straight  tubuli 
uriniferi  of  about  the  diameter  of  a  &ie  hair ;  they  divide  into  parallel 
branches  in  their  course,  and  terminate  by  minute  openings  upon  the 
apex  or  papilla  of  each  cone.  The  papillae  are  invested  by  mucous 
membrane,  which  is  continuous  with  the  tubuli,  and  forms  a  cup-like 
pouch,  the  calya:,  around  each  papilla.  The  calicos  communicate  with 
a  common  cavity  of  larger  size,  situated  at  each  extremity,  and  in  the 
middle  of  the  organ  ;  and  these  three  cavities,  the  inJhmcKbul(h,  consti- 
tute by  their  union  the  large  membranous  sac,  which  occupies  the 
hilus  renalis,  the  pelvis  of  the  kidney. 

The  kidney  in  the  embryo  and  foetus  consists  of  lobules.  See  the 
anatomy  of  the  foetus  in  the  succeedii^  Chapter. 

The  Ureter  (w^n^  urine,  rv^uv,  to  keep),  the  excretory  duct  of  the 
kidney,  is  a  membranous  tube  of  about  the  diameter  of  a  goose-quill, 
and  nearly  eighteen  inches  in  length ;  it  is  continuous  superiorly  with 
the  pelvis  of  the  kidney,  and  is  constricted  inferiorly,  where  it  lies  in 
an  oblique  direction  between  the  muscular  and  mucous  coats  of  the 
base  of  the  bladder,  and  opens  upon  its  mucous  surfieice.  Lying  along 
the  posterior  wall  of  the  abdomen,  it  is  situated  behind  the  peritoneum, 
and  is  crossed  by  the  spermatic  vessels  ;  in  its  course  downwards  it 
rests  upon  the  anterior  surface  of  the  psoas,  and  crosses  the  common 
iliac  artery  and  vein,  and  then  the  external  iliac  vessels.  Within  the 
pelvis  it  crosses  the  umbilical  artery  and  the  vas  deferens  in  the  male, 
and  the  upper  part  of  the  vagina  in  the  female.  There  are  sometimes 
two  ureters  to  one  kidney.    The  ureter,  the  pelvis,  the  infiindibula, 

*  For  this  account  I  am  indebted  to  the  excellent  paper  of  Hr.  Bowman, 
"  On  the  Structure  and  Use  of  the  Malpighian  Bodies  of  the  Kidney,"  &c. 
published  in  the  Philosophical  Transactiona  for  1842. 
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with  the  mucoiu  membnuie  of  tho  bUdder  ioferiorl?,  and  with  the 
tulmli  uriniferi  ahore, 

Vofeit  Bad  Nirvet. — The  renal  arteiy  ia  derived  from  the  aorta;  it 
ditidtB  inlo  Bereral  large  bianche*  before  entering  the  hilas,  uid 
wilhiD  the  organ  ramifies  in  an  arboreicent  mannei,  tetminatiBg  in 
nutrient  twigs,  and  in  the  small  infer- 

ent  TEBsela  oC  the  corpora  Malpighiana.  rig-iji.' 

Id  the  Malpighian  bodiee  tbe  inferent 
veBBela  divide  into  aeveial  primary 
twigs,  which  eubdivide  into  lapillariea, 
and  the  capjllariea,  after  fonniog  loopa, 
converge  to  the  efferent  vein,  which  ia 
generally  smaller  than  the  coneipond- 
ing  artery.  The  efferent  veins  pro- 
ceed to  and  form  a  capillary  venona 
plema,  which  aurronnda  the  tortuona 
tuhuli  uriniteri,  and  &om  thia  venona 
pleiua  tte  blood  ia  conveyed  by  con- 
veijing  branchea  into  the  renal  vein. 

"  Thus,"  remarks  Mr.  Bowmajv 
"there  are  in  the  kidney  two  perfectly 
diitinct  gystema    uf  capillary   vcisels, 

throngh  both  of  which  the  blood  passes  in  its  course  from  the  arteries 
into  the  veins :  the  first,  that  inserted  into  the  dilated  eitremitiea 
of  the  urlnifeTDiu  tubes  and  in  immediate  connection  with  the  arte- 
ries ;  tbe  second,  that  enveloping  the  convolutions  of  the  tubes  and 
communicating  directly  with  the  veins.  The  efferent  veaaels  of  the 
Malpighian  bodies,  that  carry  the  blood  between  these  two  lyitems 
may  collectively  be  termed  the  portal  system  of  the  kidney.^  The 
inferences  drawn  by  Mr.  Bowman  from  his  mvestigationa  are  pecu- 
liarly interesting ;  they  are :  that  the  capillary  tufts  of  tbe  Malpi- 
ghian  bodies  are  the  part  of  the  kidney  specially  acted  on  by  diuretics; 
that  they  are  the  medium  by  which  water,  certain  salts,  and  other 
ntbatances  pass  out  of  the  system  ;  that  they  are,  moreorer,  the 
means  of  escape  of  certdn  morbid  products,  snch  as  angar,  albnmen, 
and  the  red  particles  of  the  blood.  Respecting  the  capilLiry  venona 
plems,  we  have  proof  that  the  principal  proximate  cnnatituaita  of 
urine,  anch  at,  nrea,  lithic  add,  &c.  are,  like  the  bile,  derived  from 
venoua  (portal)  blooi 

■  PlBD  of  the  renal  cLFCalatEOD ;  copLei  t^om  Mr.  Bawmui'i  paper,  a.  A 
brmch  of  the  reo^  arlerr  ^ving  off  leveral  Halpiphisn  twigs.  1.  Aaeffimiit 
twig  to  thecapilUry  tuft  contained  in  the  Molpighiu  bodj,  m;  from  tbe  Mal- 

tnuller  than  the  correflpondrnff  artcrf-  p.  p.  Tiie  capilluy  venoiu  plexus,  ra- 
mifying  u^on  the  urii^iferoufl  tube.  ThU  pluus  rtceive*  its  blood  from  the 
efferent  veuu,  1,  3,  aad  tmumiti  it  to  the  bruch  of  t^  renaJ  v^,  e. 
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The  Vems  terminate  in  the  vena  cava  by  a  single  large  trank  on 
each  side  ;  the  left  renal  vein  receiving  the  left  spermatic  vein.  In- 
jections thrown  into  the  renal  artery  and  returning  by  the  vein,  gene- 
rally make  their  way  into  those  vessels  by  rupture ;  and  when  the 
injection  returns  by  the  tubuli  uriniferi,  it  results  from  the  bursting  of 
the  capillary  tufts  of  the  Malpighian  bodies.  The.  lymphaHc  vessels 
terminate  in  the  lumbar  glands. 

The  Nerves  are  derived  from  the  renal  plexus,  which  is  formed 
partly  by  the  solar  plexus,  and  partly  by  the  lesser  splanchnic  nerve. 
The  renal  plexus  gives  branches  to  the  spermatic  plexus,  and 
branches  which  accompany  the  ureters:  hence  the  morbid  sympa- 
thies which  exist  between  the  kidney,  the  ureter,  and  the  testicle : 
and  by  the  communications  with  the  solar  plexus,  with  the  stomach 
and  diaphragm,  and  indeed  with  the  whole  system. 


PELVIS. 

The  cavity  of  the  pelvis  is  that  portion  of  the  great  abdominal  cavity 
which  is  included  within  the  bones  of  the  pelvis,  below  the  level  of  the 
linea-ilio-pectinea  and  the  promontory  of  the  sacrum.  It  is  bounded 
by  the  cavity  of  the  abdomen  above,  and  by  the  perineum  below ;  its 
internal  parietes  are  formed  in  front,  below,  and  at  the  sides,  by 
the  peritoneum,  pelvic  &scia,  levatores  ani  muscles,  obturator  fasciae 
and  muscles ;  and  behind,  by  the  sacrum,  and  sacral  plexus  of  nerves. 

The  yisoera  cf  ^  pdvis  in  the  male  are  the  urinary  bladder,  the 
prostate  gland,  vesiculse  seminales,  and  the  rectum. 


BLADDER. 

The  Bladder  is  an  oblong  membranous  viscus  of  an  ovoid  shape, 
situated  behind  the  os  pubis  and  in  front  of  the  rectum.  It  is  larger 
in  its  vertical  diameter  than  from  side  to  side ;  and  its  long  axis  is 
directed  from  above,  obliquely  downwards  and  backwards.  It  is 
divided  into  body,  fundus,  base,  and  neck.  The  bodt/  comprehends 
the  middle  zone  of  the  organ ;  the  Jundus,  its  upper  segment ;  the 
base,  the  lower  broad  extremity,  which  rests  upon  the  rectum ;  and 
the  nedc  the  narrow  constricted  portion  which  is  applied  against  the 
prostate  gland. 

This  organ  is  retained  in  its  place  by  ligaments  which  are  divided 
into  true  and  false ;  the  true  ligaments  are  seven  in  number,  two  an- 
terior, two  lateral,  two  umbilicsJ,  and  the  urachus ;  the  false  ligaments 
are  folds  of  the  peritoneum,  and  are  four  in  number,  two  anterior  and 
two  posterior.  The  anterior  ligaments  are  formed  by  the  pelvic  fascia, 
which  passes  from  the  inner  surface  of  the  os  pubis,  on  each  side  of  the 
symphysis,  to  the  front  of  the  bladder.  The  lateral  ligaments  are 
formed  by  the  reflexion  of  the  pelvic  fiiscia  from  the  levatores  ani 


muwlei,  npon  the  sides  of  the  base  of  Ihc  bladder.  The  umbitiait 
Ugamenli  are  the  tibmug  cords  vbicb  reauit  from  the  obliteration  of  the 
nmbitical  aiteries  of  tlie  fcBtua ;  the;  pass  forwards  on  each  side  of  the 
fiindiu  of  the  bladder,  and  ascend  beneath  the  peritoncDOi  lo  the  nmbi- 
licaB.  The  unuAm  ia  a  small  fibrous  card  formed  by  the  obliteration  of 
a  tabular  canal  eiieting  in  th«  emloyo ;  it  is  attached  to  the  apex  of  the 
•  A  side  view  of  Ibe  riiceia  of  Ifae  male  pelvii  in  aitu.    The  right  ude  of  the 

the  irmpliy^ ;  and  niiMbn'  IfarouEh  the  middle  of  Uie  >iinim.  I.  The  di- 
Tided  mriaa  of  the  m  pubii.  2.  The  divided  aurfan  of  the  aaeram.  3.  The 
body  of  the  bladder.  4.  ItafandiDi  from  the  apb  is  BeeD  paiain^  upwards  t^ 
urachui.  s.  The  base  of  the  bladder.  S.  The  ureter.  7.  The  neck  of  the 
bladder.  8,8.  The  pelvic  faaeia ;  the  flbfei  immediaKlj  above  7  are  idlta  off 
frOED  the  pelvic  tiucia  and  repreient  the  aaterior  U^ments  of  the  bladder,     p. 

tWDlajen  of  the  deep  perineal  faida.     U.  The  deep  perineal  fhicia  formed  of 

of  thr  eorpuHEjiaDgiaeum.     14.  The  bodv  of  the  corpus  Bpontfioqum.     15.  The 

■rte  rerto-vraical  foW  of  peritoneum.  19.  The  second  portion  of  the  rectum. 
ig.  The  right  velieula  Benunllii.  W.  'Hie  vui  defereui.  21.  The  rectum 
covered  bj  the  descending  U^er  of  the  pelvic  tiisda,  just  aa  it  ia  makioK  its 

muscle  mveatiiu;  the  lower  part  of  the  rectum.    33.  The  external  ^hiocter  anj. 

to  he  continodiis  beneath  the  figure- 
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bladder,  and  thence  ascends  to  the  mnbilicns.  The/ulse  ligaments  are 
folds  of  peritoneum ;  the  two  lateral  correspond  with  the  passage  of  the 
vasa  deferentia  from  the  sides  of  the  bladder  to  the  internal  abdomi- 
nal rings,  and  the  two  posterior  with  the  course  of  the  umbilical  arte- 
ries, to  the  fundus  of  the  organ. 

The  bladder  is  composed  of  three  coats,  an  external  or  serous  coat,  a 
muscular,  and  a  mucous  coat.  The  gerotu  ooai  is  partial,  and  derived 
from  the  peritoneum,  which  invests  the  posterior  sur&ce  and  sides  of 
the  bladder,  from  about  opposite  the  point  of  termination  of  the  two 
ureters  to  its  summit,  whence  it  is  guided  to  the  anterior  wall  of  the 
abdomen  by  the  umbilical  ligaments  and  urachus.  The  muscular  coat 
consists  of  two  layers,  an  external  layer  composed  of  longitudinal 
fibres,  the  detrusor  nrinse;  and  an  internal  layer  of  oblique  and 
transverse  fibres  irregularly  distributed.  The  anterior  longitudinal 
fibres  commence  by  four  tendons  (the  tendons  of  the  bladder,  or  of  the 
detrusor  urinse),  two  superior  from  the  ossa  pubis,  and  two  inferior  from 
the  rami  of  the  ischia  on  each  side,  and  spread  out  as  they  ascend 
upon  the  anterior  surfiace  of  the  bladder  to  its  fundus ;  they  then  con- 
verge upon  the  posterior  surface  of  the  organ,  and  descend  to  its  neck, 
where  they  are  inserted  into  the  isthmus  of  the  prostate  gland,  and  into 
a  ring  of  muscular  tissue,  which  surrounds  the  commencement  of  the 
prostatic  portion  of  the  urethra.  Some  of  the  anterior  fibres  are  also 
attached  to  this  ring.  The  lateral  fibres  commence  at  the  prostate 
gland  and  the  muscular  ring  of  the  urethra  on  one  side,  and  spread  out 
as  they  ascend  upon  the  side  of  the  bladder  to  descend  upon  the 
opposite  side,  and  be  inserted  into  the  prostate  and  opposite  segment 
of  the  same  ring.  Two  bands  of  oblique  fibres  are  described  by  Sir 
Charles  Bell,  as  originating  at  the  terminations  of  the  ureters,  and 
converging  to  the  neck  of  the  bladder;  the  existence  of  these  muscles 
is  not  well  established.  The  fibres  corresponding  with  the  trigonum 
vesicae  are  transverse. 

It  has  been  shown  by  Mr.  Guthrie,*  that  there  fire  no  fibres  at  the 
neck  of  the  bladder  capable  of  forming  a  sphincter  vesicae;  but  Mr. 
Lanef  has  described  a  fasciculus  of  muscular  fibres  which  surround 
the  commencement  of  the  urethra,  and  perform  such  an  office.  These 
fibres  form  a  narrow  bundle  above  the  urethra,  but  spread  out  below 
behind  the  prostate  gland:  they  are  brought  into  view  by  dissecting 
off  the  mucous  membrane  from  around  the  orifice  of  the  urethra. 

Sir  Astley  Cooper  has  described  around  the  urethra  within  the 
prostate  gland,  a  ring  of  elastic  tissue,  or  rather,  according  to 
Mr.  Lane,  of  muscular  fibres,  which  has  for  its  object  the  closure  of  the 
urethra  against  the  involuntary  passage  of  the  urine.  It  is  into  this 
ring  that  the  longitudinal  fibres  of  the  detrusor  urinae  are  inserted,  so 
that  this  muscle  taking  a  fixed  point  at  the  os  pubis  will  not  only  com- 
press the  bladder,  and  thereby  tend  to  force  its  contents  along  the 

*  "  On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and  of  the 
Urethra »» 
t  Lancet,  vol.  i.  1842.43,  p.  670. 
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urethra ;  but  will  at  the  same  time,  by  means  of  its  attachment  to  the 
ring  dilate  the  entrance  of  the  urethra,  and  afibrd  a  free  egress  to  the 
contents  of  the  bladder. 

The  Mucous  coat  is  thin  and  smooth,  and  exactly  moulded  upon  the 
muscular  coat,  to  which  it  is  connected  by  a  somewhat  thick  layer  of 
submucous  tissue,  called  by  some  anatomists  the  nervous  coat;  its 
papillaB  are  very  minute,  and  there  is  scarcely  a  trace  of  mucous 
follicles.  This  mucous  membrane  is  continuous  through  the  ureters 
with  the  lining  membrane  of  the  uriniferous  ducts  and  through  the 
urethra,  with  that  of  the  prostatic  ducts,  tubuli  seminiferi,  and  Cow- 
per's  glands. 

Upon  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular 
smooth  plane  of  a  paler  colour  than  the  rest  of  the  mucous  membrane  ; 
the  trigonum  vesicae,  or  trigone  vesuxUe,  This  is  the  most  sensitive 
part  of  the  bladder,  and  the  pressure  of  calculi  upon  it  gives  rise  to 
great  suffering.  It  is  bounded  on  each  side  by  the  raised  ridge, 
corresponding  with  the  muscles  of  the  ureters,  at  each  posterior  angle 
by  the  openings  of  the  ureters,  and  in  front  by  a  slight  elevation  of 
the  mucous  membrane  at  the  entrance  of  the  urethra,  called  uvtda 
vesica. 

The  external  sur&ce  of  the  base  of  the  bladder  corresponding  with 
the  trigonum,  is  also  triangular,  and  is  separated  from  the  rectum 
merely  by  a  thin  layer  of  fibrous  membrane,  the  recto- vesical  fascia. 
It  is  bounded  behind  by  the  recto-vesical  fold  of  peritoneum ;  and  on 
each  side  by  the  vas  deferens  and  vesicula  seminalis,  which  converge 
almost  to  a  point  at  the  base  of  the  prostate  gland.  It  is  through 
this  space  that  the  opening  is  made  in  the  recto-vesical  operation  for 
puncture  of  the  bladder. 
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The  prostate  gland  {Tr^oUrytfu  praeponere)  is  situated  in  front  of  the 
neck  of  the  bladder  behind  the  deep  perineal  fascia  and  upon  the 
rectum,  through  which  it  may  be  felt  with  the  finger.  It  surrounds 
the  commencement  of  the  urethra  for  a  little  more  than  an  inch  of  its 
extent,  and  resembles  a  Spanish  chesnut  both  in  size  and  form ;  the 
base  being  directed  backwards  towards  the  neck  of  the  bladder,  the 
apex  forwards,  and  the  convex  side  towards  the  rectum.  It  is  re- 
tained firmly  in  its  position  by  the  two  superior,  and  two  inferior 
tendons  of  the  bladder,  by  the  attachments  of  the  pelvic  fascia,  and  by 
a  process  of  the  internal  layer  of  the  deep  perineal  fascia,  which  forms 
a  sheath  around  the  membranous  urethra,  and  is  inserted  into  the 
apex  of  the  gland.  It  consists  of  three  lobes,  two  lateral  and  a  middle 
lobe  or  isthmus ;  the  lateral  lobes  are  distinguished  by  an  indentation 
upon  the  base  of  the  gland,  and  by  a  slight  furrow  upon  its  upper  and 
lower  surface.  The  third  lobe  or  isthmus  is  a  small  transverse  band 
which  passes  between  the  two  lateral  lobes  at  the  base  of  the  organ. 


In  itmctnn  tha  pnHUU  glaiid  it  compoKd  of  ramified  dncU,  tenni- 
nating  in  lobnln  of  follicnki  pmichei,  which  are  bo  cIokIj  compreued 
u  to  ffiTe  to  t.  thin  Kction  of  the  gliuid  a  cellnlar  appearance  beneath 
the  microscope.  Il  ii  i«1e  in  colour  and  hard  in  leiture.  ipUta  eaBil  j  in 
the  touree  of  ill  duel*,  and  is  «iuTonnded  by  a  plems  of  Teins  which 
■n  encloaed  by  the  itrong  tibroua  membraDe  with  which  it  ii  ioTeited. 
It*  Kcrelion  u  poured  into  the  prostatic  portion  of  the  uietbra  b; 
fifteen  or  twenty  eicretory  dnctL  The  urethra  in  pasting  ihraagh 
the  proatate  liei  ooe-third  nearar  to  ita  upper  than  its  lower  mt&ce. 


Upon  the  nnder  inrfiice 

ng.  ITT".  of  the  base  of  the  bladder, 

and  converging  towards  the 

base  of  the  prostate  gland, 

what  pjrifbrm  bodies,  abont 
two  inches  in  length,  the 
vesicnlie  seminalee.  Theii 
apper  sorlace  is  m  contact 
with  the  base  of  the  blad- 
der; the  under  Bide  rests 
npoa  the  rectum,  separated 
on!y  by  the  recto-Teacsl 
&Bcia ;  the  larger  extremi- 
ties are  directed  backwards 
and     outwards,     and     the 

al  the  base  of  the  pntslate. 
They  enclose  between  them 
a  triangular  space,  which  is 
bounded  posteriorly  by  the 
reclo-vesical  fold  of  perito- 

sponds  with  the  trigonnm  Te«cs  on  (he  interior  of  the  bladder.  Each 
vesicula  is  formed  by  the  convolutions  of  a  single  tube,  which  gives  off 
several  irregular  c«cal  branches.  It  is  enclosed  in  a  deuK  fibrDns 
membrane,  derived  ftrim  the  pelvic  bscia,  and  is  constricted  beneath 
the  isthmus  of  the  prostate  gland  into  a  smalt  excretory  duct.    The 


*  Hie  poaterioT  Hfl 


of  (be  t 


■It  of  the  bladder  which  ii  pierced, 
nt  of  the  recto-VMical  fold  of  [he  pe 
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Tas  deferens,  somewhat  enlarged  and  conyolnted,  lies  along  the  inner 
border  of  each  vesicula,  and  is  included  in  its  fibrous  investment.  It 
communicates  with  the  duct  of  the  vesicula,  beneath  the  isthmus  of 
the  prostate,  and  forms*  the  ejaculatory  duct.  The  ejaculatory  duct 
is  about  three  quarters  of  an  inch  in  length,  and  running  forwards, 
first  between  the  base  of  the  prostate  and  the  isthmus,  and  then 
through  the  tissue  of  the  vera  montanum,  opens  upon  the  mucous 
membrane  of  the  urethra,  near  its  fellow  of  the  opposite  side,  at  the 
anterior  extremity  of  that  process. 


MALE  ORGANS   OP  GENERATION. 

The  organs  of  generation  in  the  male  are,  the  p^s  and  the  testes, 
with  their  appendices. 

The  Penis  is  divided  into  a  body,  root,  and  extremity.  The  body 
is  surrounded  by  a  thin  integument,  which  is  remarkable  for  the 
looseness  of  its  areolar  connexion  with  the  deeper  parts  of  the  organ, 
and  for  containing  no  adipose  tissue.  The  root  is  broad,  and  firmly 
adherent  to  the  rami  of  the  os  pubis  and  ischium  by  means  of  two 
strong  processes,  the  crura,  and  is  connected  to  the  symphysis  pubis 
by  a  fibrous  membrane,  the  ligamentum  suspensorium.  The  extremity, 
or  glans  penis  resembles  an  obtuse  cone,  somewhat  compressed  from 
above  downwards,  and  of  a  deeper  red  colour  than  the  surrounding 
skin.  At  its  apex  is  a  small  vertic&l  slit,  the  meatus  urinarius,  which 
is  bounded  by  two  more  or  less  protuberant  labia;  and,  extending 
backwards  from  the  meatus,  is  a  depressed  raphe,  to  which  is  at- 
tached a  loose  fold  of  mucous  membrane,  the  firaenum  praeputii.  The 
base  of  the  glans  is  marked  by  a  projecting  collar,  the  corona  glandis^ 
upon  which  are  seen  a  number  of  small  papillary  elevations,  formed  by 
the  aggregation  of  minute  sebaceous  glands,  the  glandulae  Tysoni 
(odoriferse).  Behind  the  corona  is  a  deep  fossa,  bounded  by  a  circular 
fold  of  integument,  the  prapuiium,  which,  in  the  quiescent  state  of 
the  organ,  may  be  drawn  over  the  glans,  but,  in  its  distended  state,  is 
obliterated,  and  serves  to  facilitate  its  enlargement.  The  internal 
surface  of  the  prepuce  is  lined  by  mucous  membrane,  covered  by  a 
thin  cuticle  ;  this  membrane,  upon  reaching  the  base  of  the  glans,  is 
reflected  over  the  glans  penis,  and,  at  the  meatus  urinarius,  becomes 
continuous  with  the  mucous  lining  of  the  urethra. 

The  penis  is  composed  of  the  corpus  cavemosum  and  corpus  spon- 
giosum, and  contains  in  its  interior  the  longest  portion  of  the  urethra. 

*  It  has  been  customary  hitherto,  in  works  on  anatomy,  to  describe  the 
course  of  excretory  ducts  as  proceeding  from  the  gland,  and  passing  thence  to 
the  point  at  which  the  secretion  is  poured  out.  In  the  description  of  the  vas 
deferens,  with  its  connexion  with  the  duct  of  the  vesicula  seminalis,  I  have 
adopted  this  plan,  that  I  might  not  too  far  depart  from  established  habit.  But 
as  it  is  more  correct  and  consistent  with  the  present  state  of  science  to  consider 
the  gland  as  a  development  of  the  duct,  I  have  pursued  the  latter  principle  in 
tiie  description  of  most  of  the  other  glandular  organs  of  the  body. 
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The  Corptu  oovemotum  is  distinguished  into  two  lateial  portions 
(coxpora  cayemosa),  hy  an  imperfect  septum  and  by  a  superior  and 
inferior  groove,  and  is  divided  posteriorly  into  two  crura.  It  is  firmly 
adherent,  by  means  of  its  crura,  to  the  rami  of  the  ossa  pubis  and 
ischia.  It  fonns,  anteriorly,  a  single  rounded  extremity,  which  is 
received  into  a  fossa  in  the  base  of  the  glans  penis;  the  superior 
groove  lodges  the  dorsal  vessels  of  the  organ,  and  the  inferior  receives 
the  corpus  spongiosum.  Its  fibrous  tunic  is  thick,  elastic,  and  ex- 
tremely firm,  and  sends  a  number  of  fibrous  bands  and  cords  (tra- 
beculse)  inwards  fifom  its  inferior  groove,  which  cross  its  interior  in  a 
radiating  direction,  and  are  inserted  into  the  inner  walls  of  the  tunic. 
These  tiabecuUe  are  most  abundant  on  the  middle  line,  where  they 
are  ranged  vertically,  side  by  side,  somewhat  like  the  teeth  of  a  comb, 
and  constitute  the  imperfect  partition  of  the  corpus  cavemosum,  called 
9eptum  pedm^orme.  This  septum  is  more  complete  at  its  posterior 
than  towards  its  anterior  part. 

The  tunic  of  the  corpus  cavemosum  consists  of  strong  longitudinal 
fibrous  fasciculi,  closely  interwoven  with  each  other.  Its  internal 
structure  is  composed  of  erectile  tissue. 

The  Corpus  spongiotum  is  situated  along  the  under  surface  of  the 
corpus  cavemosum,  in  its  inferior  groove.  It  commences  by  ite  pos- 
terior extremity  between  and  beneath  the  crura  penis,  where  it  forms 
a  considerable  enlargement,  the  &»/&,  and  terminates  anteriorly  by 
another  expansion,  the  gians  penis.  Its  middle  portion,  or  body,  is 
nearly  cylindrical,  and  tapers  gradually  from  its  posterior  towards  ite 
anterior  extremity.  The  bulb  is  adherent  to  the  deep  perineal  &scia 
by  means  of  the  tubular  prolongation  of  the  anterior  layer,  which  sur- 
rounds the  membranous  portion  of  the  urethra;  in  the  rest  of  ite 
extent  the  corpus  spongiosum  is  attached  to  the  corpus  cavemosum  by 
areolar  tissue,  and  by  veins  which  wind  around  that  body  to  reach 
the  dorsal  vein.  It  is  composed  of  erectile  tissue,  enclosed  by  a 
dense  fibrous  layer,  much  thinner  than  that  of  the  corpus  cavemosum, 
and  contains  in  its  interior  the  spongy  portion  of  the  urethra,  which 
Uetfpearer  its  upper  than  ite  lower  wall. 

Ibrectile  tissue  is  a  peculiar  cellulo-vascular  strocture,  entering  in 
considerable  proportion  into  the  composition  of  the  organs  of  genera- 
tion. It  consiste  essentially  of  a  plexus  of  veins  so  closely  convoluted 
and  interwoven  with  each  other,  as  to  give  rise  to  a  cellular  appear* 
ance  when  examined  upon  the  surface  of  a  section.  The  veins  form- 
ing this  plexus  are  smiJler  in  the  glans  penis,'  corpus  spongiosum,  and 
circumference  of  the  corpus  cavemosum,  than  in  the  central  part  of 
the  latter,  where  they  are  large  and  dilated.  They  have  no  other 
coat  than  the  internal  lining  prolonged  from  the  neighbouring  veins ; 
and  the  interstices  of  the  plexus  are  occupied  by  a  peculiar  reddish 
fibrous  tissue.  They  receive  their  blood  from  the  capillaries  of  the 
arteries  in  the  same  manner  with  veins  generally,  and  not  by  means 
of  vessels  having  a  peculiar  form  and  distribution,  as  described  by 
Miiller.     The  helicine  arteries  of  that  physiologist  have  no  existence. 
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Vessels  and  Nerves. — The  arteries  of  the  penis  are  derived  from 
the  internal  pudic ;  they  are,  the  arteries  of  the  bulh,  arteries  of  the 
corpus  cayemosum,  and  dorsales  penis.  Its  veins  are  superficial  and 
deep.  The  deep  veins  run  by  the  side  of  the  deep  arteries,  and  ter- 
minate in  the  internal  pudic  veins.  The  superficial  veins  escape  in 
considerable  number  from  the  base  of  the  glans,  and  converge  on  the 
dorsum  penis,  to  form  a  large  dorsal  vein,  which  receives  other  veins 
from  the  corpus  cavemosum  and  spongiosum  in  its  course,  and  passes 
backwards  between  two  layera  of  the  ligamentum  suspensorium,  and 
through  the  deep  fascia  beneath  the  arch  of  the  os  pubis,  to  terminate 
in  the  prostatic  and  vesical  plexuses. 

The  Lymphatics  terminate  in  the  inguinal  glands.  The  nerves  are 
derived  from  the  internal  pudic  nerve,  from  the  sacral  plexus,  and,  as 
shewn  by  Professor  M'uller  in  his  beautiful  monograph,  from  the 
hypogastric  plexus. 

URETHRA. 

The  urethra  is  the  membranous  canal  extending  from  the  neck  of 
the  bladder  to  the  meatus  urinarius.  It  is  curved  in  its  course,  and  is 
composed  of  two  layers,  a  mucous  coat  and  an  elastic  fibrous  coat. 
The  mucous  coat  is  thin  and  smooth;  it  is  continuous,  internally, 
with  the  mucous  membrane  of  the  bladder ;  externally,  with  the  in- 
vesting membrane  of  the  glans ;  and  at  certain  points  of  its  extent, 
with  the  lining  membrane  of  the  numerous  ducts  which  open  into  the 
urethra,  namely,  those  of  Cowper^s  glands,  the  prostate  gkuid,  vasa  de- 
ferentia,  and  vesiculae  seminales.  The  elastic  fibrous  coat  varies  in 
thickness  in  the  different  parts  of  the  course  of  the  urethra:  it  is  thick 
in  the  prostate  gland,  forms  a  firm  investment  for  the  membranous 
portion  of  the  canal,  and  is  thin  in  the  spongy  portion,,  where  it  serves 
as  a  bond  of  connexion  between  the  mucous  membrane  and  the  corpus 
spongiosum.  The  urethra  is  about  nine  inches  in  length,  and  is 
divided  into  a  prostatic,  membranous,  and  spongy  portion. 

The    Prostatic  portion^  a  little  more   than  an  inch  in  lengt^is 
situated  in  the  prostate  gland,  about  one-third  nearer  its  upper  flbi 
its  lower  surface,  and  extending  fr^m  its  base  to  its  apex.     Upon  'its 
lower  circumference  or  floor  is  a  longitudinal  fold  of  mucous  membrane, 
the  veru  montanum^  or  caput  gallinaginis,  and  on  each  side  of  the  veru,  v 
a  depressed  fossa,  the  prostatic  simts^  in  which  are  seen  the  numerous 
openings  of  the  prostatic  ducts.    At  the  anterior  extremity  of  the  veru 
montanum  are  the  openings  of  the  two  ejaculatory  ducts,  and  between 
them  a  third  opening,  which  leads  backwards  into  a  small  caecal  sac, 
the  sinus  pocularis.    The  prostatic  portion  of  the  urethra,  when'  dis- 
tended, is  the  most  dilated  part  of  the  canal ;  but,  excepting  during  the . 
passage  of  urine,  is  completely  closed  by  means  of  a  ring  of  muscular   ; 
tissue  which  encircles  the  urethra  as  fiaur  as  the  anterior  extremity  of 
the  veru  montanum.     In  the  contracted  state  of  the  urethra,  the  veru 
montanum  acts  as  a  valve,  being  pressed  upwards  against  the  upper 
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of  the  cBiml ;  but,  during  the  action  of  the  detniBDr  muwle  of 
ladder,  the  whole  ring  i>  expanded  b;  the  loDgitndiaal  muKular 
I  which  are  inserted  into  it ;  and  the  lera  is  especially  drawn 
iwards   by   two  delicate   teDdons,   which  have  been  traced  bj 


od^tudiiud  K 


dder,  nnttate 
■d  to  tie  uppei 


in^  of  Lhe  right  ureter,  4.  A  ili^ht  rid^,  fonoed  by  the  muuTe  of  the  un 
wid  eiteudin^  from  the  terraitiAtiop  of  the  ureter  to  the  commencemeDt  of 
urethra.    This   ridge  formi  the  loter^  bouudary  of  Uie  Ineanmii  VEflicGe. 

diotdy  behind  llie  figure  is  the  uvula  veucf .  The  eoiutrictioD  of  the  blac 
at  Ab  pouil  IB  the  ueck  of  the  bladder.  6.  Thfi  prostatic  portioii  of  the  i 
thn.    J.  The  proiOK  jlund  ;  the  differenee  of  thickneH  of  the  gimd,  al 


theflbroua 


I  falleu  a  little  to  the  left  of  the  ouddle  Uoe  ;  a  pottion  lk  the  fl 
ntly  ■ten.  This  figure  aim  indicatea  the  thicki 
'  the  corpua  cavemofltuD,  and  iti  abnipc  u 

—    _-  5— uB  peoia-    19,  TTie  Lower  segment  of  Iht  „ -. 

iUtiB  uiinenui.     M.  The  corpus  ipoDgiOBUm.  ^S!.  The  bulb  of  tb 
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Mr.  Tyrrell,  from  the  posterior  fibres  of  the  detrusor  into  the  tissue  of 
this  process. 

The  Membranous  portion^  the  narrowest  part  of  the  canal,  is  some- 
what less  than  an  inch  in  length.  It  is  situated  between  the  two  layers 
of  the  deep  perineal  fascia,  and  is  surrounded  by  the  ffm-like  expansions 
of  the  upper  and  lower  segments  of  the  compressor  urethrse  muscle 
which  meet  at  the  raphi  sdong  its  upper  and  lower  surface.  It  is 
continuous  posteriorly  with  the  prostatic  urethra,  and  anteriorly  with  the 
spongy  portion  of  the  canaL  Its  coverings  are  the  mucous  membrane, 
elastic  fibrous  layer,  compressor  urethrae  muscle,  and  a  partial  sheath 
from  the  deep  perineal  &scia. 

The  Spongy  portion  forms  the  rest  of  the  extent  of  the  canal,  and  is 
lodged  in  the  corpus  spongiosum  from  its  commencement  at  the  deep 
perineal  fascia  to  the  meatus  urinarius.  It  is  narrowest  in  the  body, 
and  becomes  dilated  at  either  extremity,  posteriorly  in  the  bulb,  where 
it  is  named  the  bulbous  portion,  and  anteriorly  in  the  glans  penis, 
where  it  forms  the  fossa  navicularis.  The  meatus  urinarius  is  the 
most  constricted  part  of  the  canal ;  so  that  a  catheter,  which  will  enter 
that  opening,  may  be  passed  fireely  through  the  whole  extent  of  a 
normal  urethra.  Opening  into  the  bulbous  portion  are  two  small  ex- 
cretory ducts  about  three-quarters  of  an  inch  in  length,  which  may  be 
traced  backwards,  between  the  coats  of  the  urethra  and  the  bulb,  to  the 
interval  between  the  two  layers  of  the  deep  perineal  &8cia,  where 
they  ramify  in  two  small  lobulated  and  somewhat  compressed  glands 
of  about  the  size  of  peas.  These  are  Cowper's  glands ;  they  are 
situated  immediately  beneath  the  membranous  portion  of  the  urethra, 
and  are  enclosed  by  the  lower  segment  of  the  compressor  urethrae 
muscle  so  as  to  be  subject  to  muscular  compression.  Upon  the  whole 
of  the  internal  surface  of  the  spongy  portion  of  the  urethra,  particularly 
along  its  upper  wall,  are  numerous  small  openings  or  lacunae,  which  are 
the  apertures  of  mucous  glands  situated  in  the  submucous  areolar 
tissue.  The  openings  of  these  lacunae  are  directed  forwards,  and  are 
liable  occasionally  to  intercept  the  point  of  a  small  catheter  in  its 
passage  into  the  bladder.  At  about  an  inch  and  a  half  from  the  open- 
ing of  the  meatus  one  of  these  lacunae  is  generally  found  much  larger 
than  the  rest,  and  is  named  the  lacana  moffna.  In  a  preparation  of 
this  lacuna,  made  by  Sir  Astley  Cooper,  the  extremity  of  the  canal 
presents  several  large  primary  ramifications. 


TESTES. 

I 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdo- 
men by  the  spermatic  cords,  and  enclosed  in  an  external  tegumentary 
covering,  the  scrotum. 

The  Scrotum  is  distinguished  into  two  lateral  halves  or  hemispheres 
by  a  raph£,  which  is  continued  anteriorly  along  the  under  sur&ce  of 
the  penis,  and  |>osteriorly  along  the  middle  line  of  the  perineum  to 
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the  aniu.  Of  these  two  lateral  portions  the  left  is  somewhat  longer 
than  the  right,  and  coiresponds  with  the  greater  length  of  the  sper- 
matic cord  on  the  left  side. 

The  scrotum  is  composed  of  two  lajersjthe  integument,  and  a  proper 
ooTeriDg,  the  dartos ;  the  integument  is  extremely  thin,  transparent, 
and  abundant,  and  beset  by  a  number  of  hairs  which  issue  obUquely 
from  the  skin,  and  have  prominent  roots.  The  dartos  is  a  thin  layer 
of  contractile  fibrous  tissue,  intermediate  in  properties  between  muscu- 
lar fibre  and  elastic  tissue ;  it  forms  the  proper  tunic  of  the  scrotum, 
and  sends  inwards  a  distinct  septum  (septum  scroti),  which  divides  it 
into  two  cavities  for  the  two  testes.  The  dartos  is  continuous  around 
the  base  of  the  scrotum  with  the  common  superficial  fiiscia  of  the  ab- 
domen and  perineum. 

The  Spermatic  cord  is  the  medium  of  communication  between  the 
testes  and  the  interior  of  the  abdomen ;  it  is  composed  of  arteries, 
veins,  lymphatics,  nerves,  the  excretory  duct  of  the  testicle  and  invest- 
ing tunics.  •  It  conmiences  at  the  internal  abdominal  ring,  where  the 
vesseb  of  which  it  is  composed  converge,  and  passes  obliquely  along 
the  spermatic  canal ;  the  cord  then  escapes  at  the  external  abdominal 
ring  and  descends  through  the  scrotum  to  the  posterior  border  of  the 
testicle.  The  left  cord  is  somewhat  longer  than  the  right,  and  per- 
mits the  left  testicle  to  reach  a  lower  level  than  its  fellow. 

The  Arteries  of  the  spermatic  cord  are  the  spermatic  artery  from  the 
aorta ;  the  deferential  artery,  accompan3^ng  the  vas  deferens,  from  the 
superior  vesical ;  and  the  cremast^c  branch  horn  the  epigastric  artery. 
The  spertnatio  veins  fi>rm  a  plexus,  which  constitutes  the  chief  bulk  of 
the  cord ;  they  are  provided  with  valves  at  short  intervals,  and  the 
smaller  veins  have  a  peculiar  tendril-like  arrangement  which  has  ob- 
tained for  them  the  name  of  vasa  pampinifonnia.  The  lymphceties  are 
of  large  size,  and  terminate  in  the  lumbar  glands.  The  nerves  are  the 
spermatic  plexus,  which  is  derived  from  the  aortic  and  renal  plexus, 
the  genital  branch  of  the  genito-crural  nerve,  and  the  scrotal  branch  of 
the  ilio-scrotaL 

The  Vas  deferens^  the  excretory  duct  of  the  testicle,  is  situated  along 
the  posterior  border  of  the  cord,  where  it  may  easily  be  distinguished 
by  the  hard  and  cordy  sensation  which  it  communicates  to  the  fingers. 
Its  parietes  are  very  thick  and  tough,  and  its  canal  extremely  small 
and  lined  by  the  mucous  membrane  continued  from  the  urethra. 

The  Coverings  of  the  spemuKtio  cord  are  the  spermatic  fascia,  cre- 
master  muscle,  and  fascia  propria.  The  spermatic  fescia  is  a  prolongar 
tion  of  the  intercolumnar  fiiscia,  derived  from  the  borders  of  the  exter- 
nal abdominal  ring  during  the  descent  of  the  testicle  in  the  foetus. 
The  cremasteric  covering  (erythroid)  is  the  thin  muscular  expansion 
formed  by  the  spreading  out  of  the  fibres  of  the  cremaster,  which  is 
likewise  carried  down  by  the  testis  during  its  descent.  The  fiucia 
propria  is  a  continuation  of  the  infundibiliform  process  from  the  trans- 
versalis  fiiscia  which  immediately  invests  the  vessels  of  the  cord,  and 
is  also  obtained  during  the  descent  of  the  testis. 
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The  Testis  <teadcle)  ia  a.  anm]l  oblong  and  rounded  gUnd,  somewhat 
comproBBed  npon  the  iidea  and  behind^  and  aiupended  in  the  cuTitj  of 
the  Krolum  by  the  Bpermatic  cord. 

Ita  poaition  in  the  •ciatum  ia  obliqoe ;  ao  that  the  tipper  extremity 
ia  directed  upwaide  and  fbrwardi,  aiid  a  little  ontwarda ;  the  lower, 
downwaida  and  bBchwardB,  and  a  little  inwards  ;  the  conrei  sni^e 
looka  fbrwarda  aod  downvardB,  and  the  flattened  sni&ce  to  which  the 
cord  ia  attached,  beckwardR  and  upwards.  Lying  against  ita  outer  and 
posterior  border  is  a  flattened  body  which  follows  the  course  of  the 
testicle,  and  eileodB  fiMoi  its  upper  to  ita  lower  eititmity ;  this  budy 
ia  named,  from  its  relation  to  the  teitis,  epididgnHs  (Iri  upon,  l!iii/it 
the  testicle) ;  it  i>  diiidcd  into  a  central  part  or  body,  an  npper  extre- 
mity or  globus  major,  and  a  lower  extremity,  glabna  minor  (cauda) 
epididymis.  The  globns  major  is  situated  apon  the  npper  end  of  the 
testicle,  to  which  it  it  cloiely  adherent ;  the  globua  minor  i>  placed  al 
ita  lower  end,  is  attached  to  the 

teetis  by  areolar  tissue,  and  curves  Fu,  i  m  •    ■ 

upwaid»,tobecomecontinnoBawitb 
the  vaa  deferens.  The  testis  is  in- 
vested by  three  tunica,  tunica  Twi- 
nalis,  ttmica  ^bugines,  and  lunica 
Taacoloaa ;  and  is  caonected  to  the 
inner  anr&ce  of  the  dutoa  by  a 
large  quantity  of  extremely  loose 
areolar  Uaaue,  in  which  fat  is  nerer 
deposited,  but  which  is  very  eua- 
ceptible  of  lentue  infiltration. 

The  7\tnka  vagmala  is  a  ponch 
e  derived  from 


le  ahdunen  to  within  a  short 
distance  of  the  ^and.  Like  other 
serous  coverings,  it  ia  a  shot  aae, 
investing    the   organ,    and   thence 

reflected  so  aa  to  form  a  hag  around  ita  cimmiference ;  hence  it  ia 
divided  into  the  lanka  txigaialis  propria,  and  tunica  voffirudia  re/hxa. 
The  tunics  vaginalis  propria  coverathe  anr&ce  of  (he  tunica  albugincB, 
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and  sarronnds  the  epididymis,  connecting  it  to  the  testis  hj  means  of 
a  distinct  duplicatore.  The  tmiica  yaginalis  reflexa  is  attached  by  its 
external  sor&ce,  through  the  medimn  of  a  quantity  of  loose  areolar  tis- 
sue, to  the  inner  surfiAce  of  the  dartos.  Between  the  two  layers  is  the 
smooth  surface  of  the  shut  sac,  moistened  by  its  proper  secretion. 

The  Tunica  aUmginea  (dura  mater  testis)  is  a  thick  fibrous  mem-' 
brane  of  a  bluish  white  colour,  and  the  proper  tunic  of  the  testicle. 
It  is  adherent  externally  to  the  tunica  vaginalis  propria,  and  from  the 
union  of  a  serous  with  a  fibrous  membrane  is  considered  a  fibro-serous 
membrane,  like  the  dura  mater  and  pericardium.  After  surrounding 
the  testicle,  the  tunica  albuginea  is  reflected  from  its  posterior  border 
into  the  interior  of  the  gland,  and  forms  a  projecting  longitudinal 
ridge,  which  is  called  the  medicuHaum  tegUs  (corpus  Highmorianum*), 
firom  which  numerous  fibrous  cords  (trabeculae,  septula)  are  given  off, 
to  be  inserted  into  the  inner  surfoce  of  the  tunic.  The  mediastinum 
serves  to  contain  the  vessels  and  ducts  of  the  testicle  in  their  passage 
into  the  substance  of  the  organ,  and  the  fibrous  cords  are  admirably 
fitted,  as  has  been  shewn  by  Sir  Astley  Cooper,  to  prevent  com- 
pression of  the  gland.  If  a  transverse  section  be  made  of  the  testis, 
and  the  surfiu%  of  the  mediastinum  examined,  it  will  be  observed 
that  the  blood-vessels  of  the  substance  of  the  organ  are  situated  near 
the  posterior  border  of  the  mediastinum,  while  the  divided  ducts  of  the 
rete  testis  occupy  a  place  nearer  the  free  margin. 

The  Tunica  vaactdosa  (pia  mater  testis)  is  the  nutrient  membrane  of 
the  testis ;  it  is  situated  immediately  within  the  tunica  albuginea,  and 
encloses  the  substance  of  the  gland,  sending  processes  inwards  between 
the  lobules,  in  the  same  manner  that  the  pia  mater  is  reflected  between 
the  convolutions  of  the  brain. 

The  substance  of  the  testis  consists  of  numerous  conical  flattened 
lobules  (lobuli  testis),  the  bases  being  directed  towarda^he  sur&ce  of 
the  organ,  and  the  apices  towards  the  mediastinum.  Krause  found 
between  four  and  five  hundred  of  these  lobules  in  a  single  testis. 
Each  lobule  is  invested  by  a  distinct  sheath  formed  of  two  layers,  one 
being  derived  from  the  tunica  vasculosa,  the  other  from  the  tunica 
albuginea.  The  lobule  is  composed  of  one  or  several  minute  tubuli, 
tubuli  aeminiferitf  exceedingly  convoluted,  anastomosing  firequently 
with  each  other  near  their  extremities,  terminating  in  loops  or  in  free 
csecal  ends,  and  of  the  same  diameter  (yf^  of  an  inch,  Lauth)  through- 
out The  tubuli  seminiferi  are  of  a  bright  yellow  colour ;  they  become 
less  convoluted  in  the  apices  of  the  lobules,  and  terminate  by  fonning 
between  twenty  and  thirty  small  straight  ducts  of  about  twice  the  dia- 

*  Nathaniel  Highmore,  a  physician  of  Oxford,  in  his  "  CorporiB  Humani 
Disquisitio  Anat^mica,'*  published  in  1651,  considers  the  corpus  Hi^hmo- 
rianum  as  a  duct  formed  oj  the  convergence  of  the  fibrous  cords,  which  he 
mistakes  for  smaller  ducts. 

t  Lauth  estimates  the  whole  number  of  tubuli  seminiferi  in  each  testis  at 
840,  and  their  average  leneth  at  2  feet  3  inches.  According  to  this  calculation, 
the  whole  length  of  the  tubuli  seminiferi  would  be  1890  feet 
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•nbstance  of  the  mediMtinnm,  and 
terminate  in  from  leren  to  thirteen 
ducts,  gmsller  in  diameter  than  the 
vasa  recta.  The»  ducti  pnnne  a 
wannjc  coarse  bom  belov  upwaidi 
throDgh  the  fihnmi  tiune  of  the 
medioatinnm  ;  they  ccanmonicatc 
freelywitheBchotheT.andcoaatttnte 
the  rete  tatii.  At  the  upper  extie- 
mitj  of  the  mediastinam,  the  duets 
of  the  rete  testis  terminate  io  from 
nine  to  thirty  small  ducU,  the  vota 
fffirentia,*  which  form  by  their 
convola^oat  a  Kries  of  conical 
masses,  the  ami  miealoii ;  haia  the 
haset  of  these  cones  tnbes  of  larger 
size  proceed,  which  constilate  by 
their  complei  conToladoni  the  body 
of  the  epididymis.  The  tnbw 
become  ^adnally  larger  towards 
the  lower  end  of  the  epididymis, 
and  termiiiBle  in  a  single  large 
and  convoluled  duct,  the  vae  de- 
ferens. 

The  Epididymia  k  formed  hy  the  convolulionB  of  the  eierelory 
seminal  ducts,  eitemnl  to  the  testis,  previously  to  their  termination 
in  the  vas  deferens.  The  more  numerous  conToiutions  and  the  afrgre- 
gaiion  of  the  coni  vasculosi  at  the  upper  end  of  the  organ  constitute 
the  globus  major  1  the  contiDuation  of  the  onvolutions  downwards  is 
'the  body;  and  the  amalier  number  of  convolutions  of  the  single  tube 
at  the  lower  eitremity,  the  globus  minor.  The  tubuii  are  connected 
toctether  by  a  very  delicate  areolar  tissue,  and  are  enclosed  by  the  tunica 
vaginalis. 

A  small  convoluted  duct,  of  variable  length,  is  generally  connected 
with  the  duet  of  the  epididymis  immediately  before  the  commence- 
ment of  the  Toa  deferens.  This  is  the  vaaeulum  aberrans  of  Haller;  it 
is  attached  to  the  epididymis  by  the  areolar  tissue  in  which  that  body 


«ntiH,  of  whicb  uk  onl^  are  repreifnted  id  this  itlH^m. 
on,  corutiCutinj^  the  globu*  nujor  of  the  epididjmii-  8.  The 
ymit.    Q-  Tfa?  globiu  mioLH'  of  the  epididymis.    10.  The  vu 
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18  enveloped.    SometimeB  it  becomes  dilated  towards  its  extremity,  but 
more  frequently  retains  the  same  diameter  throughout. 

The  Vas  de/ereru  may  be  traced  upwards  in  the  course  of  the  seminal 
fluid,  from  the  globus  minor  of  the  epididymis  along  the  posterior  part 
of  the  spermatic  cord,  and  along  the  spermatic  canal  to  the  internal  ab- 
dominal ring.  From  the  ring  it  is  reflected  inwards  to  the  side  of  the 
fundus  of  the  bladder,  and  descends  along  its  posterior  surface,  crossing 
the  direction  of  the  ureter,  to  the  inner  border  of  the  vesicula  seminalis. 
In  this  situation  it  becomes  somewhat  larger  in  size  and  convoluted, 
and  terminates  at  the  base  of  the  prostate  gland,  by  uniting  with  the 
duct  of  the  vesicula  seminalis  and  constituting  the  ejaculatory  duct. 
The  ejaculatory  duct,  which  is  thus  formed  by  the  junction  of  the  duct 
of  the  vesicula  seminalis  with  the  vas  deferens,  passes  forwards  to  the 
anterior  extremity  of  the  vera  montanum,  where  it  terminates  by  open- 
ing into  the  prostatic  urethra. 


FEMALE  PELVIS. 

The  peculiarities  in  the  form  of  the  female  pelvis  have  already  been 
examined  with  the  anatomy  of  the  bones  (p.  94).  Its  lining 
boundaries  are  the  same  with  those  of  the  male.  The  contents  are, 
the  bladder,  vagina,  uteras  with  its  appendages,  and  the  rectum. 
Some  portion  of  the  small  intestines  also  occupies  the  upper  part  of 
its  cavity. 

The  Bladder  is  in  relation  with  the  os  pubis  in  front,  with  the  uterus 
behind,  from  which  it  is  usually  separated  by  a  convolution  of  small 
intestine,  and  with  the  neck  of  the  uterus  and  vagina  beneath.  The 
form  of  the  female  bladder  corresponds  with  that  of  the  pelvis,  being 
broad  from  side  to  side,  and  often  bulging  more  on  one  side  than  on 
the  other.  This  is  particularly  evident  after  frequent  parturition.  The 
coats  of  the  bladder  are  the  same  as  those  of  the  male. 

The  Urethra  is  about  an  inch  and  a  half  in  length,  and  is  lodged  in 
the  upper  wall  of  the  vagina  in  its  course  downwards  and  forwards, 
beneath  the  arch  of  the  os  pubis,  to  the  meatus  urinarius.  It  is  lined  by 
mucous  membrane,  which  is  disposed  in  longitudinal  folds,  and  is  con- 
tinuous internally  with  that  of  the  bladder,  and  externally  with  the 
vulva  ;  the  mucous  membrane  is  surrounded  by  a  proper  coat  of  elastic 
tissue,  to  which  the  muscular  fibres  of  the  detrasor  urinse  are  attached. 
It  is  to  the  elastic  tissue  that  is  due  the  remarkable  dilatability  of  the 
female  urethra,  and  its  speedy  return  to  its  original  diameter.  The 
meatus  is  encircled  by  a  ring  of  fibrous  tissue,  which  prevents  it  from 
distending  with  the  same  £Eu;ility  as  the  rest  of  the  canal ;  hence  it  is 
sometimes  advantageous  in  performing  this  operation  to  divide  the 
margin  of  the  meatus  slightly  with  the  knife. 

Vagina. — The  Vagina  is  a  membranous  canal,  leading  from  the 
vulva  to  the  uterus,  and  corresponding  in  direction  with  the  axis  of 
the  outlet  of  the  pelvis.     It  is  constricted  at  its  commencement,  but 
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near  tbe  uterus  becomes  dilated ;  and  is  closed  by  the  contact  of  the 
anterior  with  the  posterior  wall.  Its  length  is  variable;  but  it  is 
always  longer  upon  the  posterior  than  upon  the  anterior  wall,  the 
former  being  usually  about  five  or  six  inches  in  length,  and  the  latter 
four  or  five.  It  is  attached  to  the  cervix  of  the  uterus,  which  latter 
projects  into  the  upper  extremity  of  the  canaL 

In  Structure  the  vagina  is  composed  of  a  mucous  lining^  a  layer  of 
erectile  tissue^  and  an  external  tunic  of  contractile  fibrous  tissue^  re- 
sembling the  dartos  of  the  scrotum.  The  upper  fourth  of  the  posterior 
wall  of  the  vagina  is  covered,  on  its  pelvic  surface,  by  the  peritoneum ; 
while  in  front  the  peritoneum  is  reflected  from  the  upper  part  of  the 
cervix  of  the  uterus  to  the  posterior  surface  of  the  bladder.  On  each 
side  it  gives  attachment  superiorly  to  the  broad  ligaments  of  the 
uterus ;  and  inferiorly  to  the  pelvic  fascia  and  levatores  ani. 

The  Mucous  membrane  presents  a  number  of  transverse  papilla  or 
ruga  upon  its  upper  and  lower  surfaces,  which  extend  outwards  on 
each  side  from  a  middle  rapk^.  The  transverse  papillae  and  raphe  are 
more  apparent  upon  the  upper  than  upon  the  lower  surface,  and  the 
two  raph6  are  called  the  columns  of  the  vagina.  The  mucous  mem- 
brane is  covered  by  a  thin  cuticular  epithelium,  which  is  continued 
firom  the  labia,  and  terminates  by  a  fringed  border  at  about  the  middle 
of  the  cervix  uteri. 

The  Middle  or  erectile  layer  consists  of  erectile  tissue  enclosed  be- 
tween two  layers  of  fibrous  membrane ;  this  layer  is  thickest  near  the 
commencement  of  the  vagina,  and  becomes  gradually  thinner  as  it 
approaches  the  uterus. 

The  External,  or  dartoid  taper  of  the  vagina,  serves  to  connect  it  to 
the  surrounding  viscera.  Thus,  it  is  very  closely  adherent  to  the 
under  surface  of  the  bladder,  and  drags  that  organ  down  with  it  in 
prolapsus  uteri.  To  the  rectum  it  is  less  closely  connected,  and  that 
intestine  is  therefore  less  frequently  affected  in  prolapsus. 


UTERUS. 

The  Uterus  is  a  flattened  organ  of  a  pyriform  shape,  having  the  base 
directed  upwards  and  forwards,  and  the  apex  downwards  and  back- 
wards in  the  line  of  the  axis  of  the  inlet  of  the  pelvis,  and  forming  a 
considerable  angle  with  the  course  of  the  vagina.  It  is  convex  on  its 
posterior  surface,  and  somewhat  flattened  upon  its  anterior  aspect.  In 
the  unimpregnated  state  it  is  about  three  inches  in  length,  two  in 
breadth  across  its  broadest  part,  and  one  in  thickness,  and  is  divided 
into  fundus,  body,  cervix,  and  os  uteri.  At  the  period  of  puberty  the 
uterus  weighs  about  one  ounce  and  a  half ;  after  parturition  from  two 
to  three  ounces  ;  and  at  the  ninth  month  of  utero-gestation  from  two 
to  four  pounds. 

The  Fundus  and  body  are  enclosed  in  a  duplicature  of  peritoneum, 
which  is  connected  with  the  two  sides  of  the  pelvis,  and  forms  a  trans- 


TCTM  BepWin  between  the  tladdar  and  rectum.  The  folds  fonned  by 
this  dnplieatnre  of  peritoneum  on  either  aide  of  the  organ  are  the  braui 
ligameaCi  of  the  uterns.  The  cerde  is  the  lower  pordon  of  the  organ  ; 
it  ii  diatingiiiehed   from   ths  bodj  by  a  well-marked   c ■  -■    - 


n  of  t^  ffiualr  DflTit, 


sLure  b?  ti, 


rugw  are  appuRnt.  13.  The  tbitfa  waU  of  B«pamtion  betwHQ  the  bur  of  the 
bladder  and  the  vagiua,    14.  The  wall  of  BEpan^on  between  tie  vagina  and 

fundiu  uteri.  The  cavilas  uteri  is  awn  along  the  centre  of  the  or^an.  Lg. 
'Hie  rectuni.  thening  the  diapoBition  of  its  mucous  membrane.  20.  Tlie 
aniu.  91.  Tbe  opper  pajt  of  the  reetum,  inv«ied  by  the  peiitonenm.  aa. 
Tbe  rtcto-uteriDe  told  of  Che  penlooenoi.  33  The  otero-Teaical  fold.  34. 
Tbe  reaeiion  of  tbe  peritoneum,  front  tbe  ap«  of  the  bladder  npon  the 
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to  its  upper  part  is  attached  the  upper  extremity  of  the  vagina,  and  at 
its  extremity  is  an  opening  which  is  nearly  round  in  the  virgin,  and 
transverse  after  parturition,  the  os  uteri,  bounded  before  and  behind 
by  two  labia ;  the  anterior  labium  being  the  most  thick,  and  the  poste- 
rior somewhat  the  longest.  The  opening  of  the  os  uteri  is  of  consi- 
derable size,  and  is  named  the  orificium  uteri  externum ;  the  canal 
then  becomes  narrowed,  and  at  the  upper  end  of  the  cervix  is  con- 
stricted into  a  smaller  opening,  the  orificium  internum.*  At  this 
point  the  canal  of  the  cervix  expands  into  the  shallow  triangular  cavity 
of  the  uterus,  the  inferior  angle  corresponding  with  the  orificium 
internum,  and  the  two  superior  angles,  which  are  funnel-shaped,  and 
represent  the  original  bicomute  condition  of  the  organ,  with  the  com- 
mencement of  the  Fallopian  tubes.  In  the  canal  of  the  cervix  uteri 
are  two  or  three  longitudinal  folds,  to  which  numerous  oblique  folds 
converge  wPbs  to  give  the  idea  of  branches  firom  the  stem  of  a  tree  ; 
hence  this  appearance  has  been  denominated  the  arbor  viUs  uterina. 
Between  these  folds,  and  around  the  os  uteri,  are  numerous  mucous 
follicles.  It  is  the  closure  of  the  mouth  of  one  of  these  follicles,  and 
the  subsequent  distention  of  the  follicle  with  its  proper  secretion,  that 
occasions  those  vesicular  appearances  so  often  noticed  within  the  mouth 
and  cervix  of  the  uterus,  c^ed  the  oviUa  ofNaboth. 

Sirudure, — The  uterus  is  composed  of  three  tunics ;  of  an  external 
or  serous  coat  derived  from  the  peritoneum,  which  constitutes  the 
duplicatures  on  each  side  of  the  organ  called  the  broad  ligaments ;  of 
a  middle  or  muscular  coatf  which  gives  thickness  and  bulk  to  the 
uterus ;  and  of  an  internal  or  7nucous  membrane,  which  lines  its  in- 
terior, and  is  continuous  on  the  one  hand  with  the  mucous  lining  of 
the  Fallopian  tubes,  and  on  the  other  with  that  of  the  vagina.  In 
the  unimpregnated  state  the  muscular  coat  is  exceedingly  condensed  in 
texture,  offers  considerable  resistance  to  section  with  the  scalpel,  and 
appears  to  be  composed  of  whitish  fibres  inextricably  interlaced  and 
mingled  with  blood-vessels.  In  the  impregnated  uterus  the  fibres  are 
of  l^ge  size,  and  distinct,  and  are  disposed  in  two  layers,  superficial ' 
and  deep.  The  superJiciaU  layer  consists  of  fibrcs  which  pursue  a  ver- 
tical direction,  some  being  longitudinal,  and  others  oblique.  The 
longitudinal  fibres  are  found  principally  upon  the  middle  line,  forming 
a  thin  plane  upon  the  anterior  and  posterior  £ajce  of  the  organ  and 
upon  its  fundus.  The  oblique  fibres  occupy  chiefly  the  sides  and 
fundus.  At  the  angles  of  the  uterus  the  fibres  of  the  superficial  layer 
are  continued  outwards  upon  the  Fallopian  tubes,  and  into  the  round 
ligaments  and  ligaments  of  the  ovaries.  The  de^  layer  consists 
of  two  hoUow  cones  of  circular  fibres  having  their  apex  at  the  open- 
ings of  the  Fallopian  tubes,  and  by  their  bases  intermingling  with 
each  other  on  the  body  of  the  organ.  These  fibres  are  continuous 
with  the  deep  muscular  layer  of  the  Fallopian  tubes,  an^  indicate  the 

*  The  orificium  internum  is  not  unfrequently  obliterated  in  old  persons. 
Indeed,  this  obliteration  is  so  common,  as  to  have  induced  Mayer  to  regard  it 
as  normal. 

•2  R 
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primitive  fonnation  of  the  uterus  hj  the  blending  of  these  two  canals. 
Around  the  cervix  uteri  the  muscular  fibres  assume  a  circular  form 
interlacing  with  and  crossing  each  other  at  acute  angles.  The  mucous 
membranB  is  provided  with  a  columnar  ciliated  epidielium,  which  ex- 
tends from  the  middle  of  the  cervix  uteri  to  the  extremities  of  the 
Fallopian  tubes. 

Veneh  and  Nervet* — ^The  Arteries  of  the  uterus  are  the  uterine 
from  the  internal  iliac,  and  the  spermatic  from  the  aorta.  The  veins 
are  very  large  and  remarkable ;  in  the  impregnated  uterus  they  we 
called  sinuses,  and  consist  of  canals  channeled  through  the  substance 
of  the  organ,  being  merely  lined  by  the  internal  membrane  of  the 
veins.  "Diey  terminate  on  each  side  of  the  uterus  in  the  uterine 
plexuses.     The  lymphatics  terminate  in  the  lumbar  ^ands. 

The  Nerves  of  the  uterus  are  derived  from  the  hynogastric  and 
spermatic  plexuses,  and  from  the  sacral  plexus.  The^  have  been 
made  the  subject  of  special  investigation  by  Dr.  Robert  Lee,  who  has 
successfully  repaired  the  omission  made  by  Dr.  William  Hunter,  in 
this  part  of  the  anatomy  of  the  organ.  In  bis  numerous  dissections 
of  the  uterus,  both  in  the  unimpregnated  and  gravid  state.  Dr. 
Lee  has  made  the  discovery  of  several  large  nervous  ganglia  and 
plexuses.  The  principal  of  these,  situated  on  each  side  of  the  cervix 
uteri  immediately  behind  the  m^ter,  he  terms  the  hypogastric  gang- 
lion ;  it  receives  the  greater  number  of  the  nerves  of  the  hypogastric 
and  sacral  plexus,  and  distributes  branches  to  the  uterus  vagina, 
bladder,  and  rectum.  Of  the  branches  to  the  uterus,  a  large  £i8ci- 
cuius  proceeds  upwards  by  the  side  of  the  organ  towards  its  angle, 
where  they  communicate  with  branches  of  the  spermatic  plexus, 
and  form  another  large  ganglion,  which  he  designates  the  spermatic 
ganglion^  and  which  supplies  the  fundus  uteri.  Besides  these.  Dr. 
Lee  describes  vesical  and  vaginai  ganglia^  and  anterior  and  posterior 
sufiperitonecd  ganglia^  and  pleamses^  which  communicate  with  the  pre- 
ceding, and  constitute  an  extensive  nervous  rete  over  the  entire  uterus. 
Dr.  Lee  concludes  his  observations  by  remarking : — ^  These  dissec- 
tions prove  that  the  liuman  uterus  possesses  a  great  system  of  nerves, 
which  enlarges  with  the  coats,  blood-vessels,  and  absorbents,  during 
pregnancy,  and  which  returns  after  parturition  to  its  original  condi- 
tion before  conception  takes  place.  It  is  chiefly  by  the  influence  of 
these  nerves  that  the  uterus  performs  the  varied  functions  of  menstrua- 
tion, conception,  and  parturition,  and  it  is  solely  by  their  means  that 
the  whole  fabric  of  the  nervous  system  sympathises  with  the  different 
morbid  afl^ections  of  the  uterus.  If  these  nerves  of  the  uterus  could 
not  be  demonstrated,  its  physiology  and  pathology  would  be  com- 
pletely inexplicable."* 

*  Philosophical  Transactions  for  1842. 
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The  Appendages  of  Ihe  uterus  are  encloeed  by  the  lateral  duplicar 
tures  of  peritoneum,  called  the  broad  ligaments.  They  are  the 
Fallopian  tubes  and  ovaries. 

The  Fallopian*  tubes  or  oviducts,  the  uterine  trumpets  of  the 
French  writers,  are  situated  in  the  upper  border  of  the  broad  liga- 
ments, and  are  connected  with  the  superior  angles  of  the  uterus. 
They  are  somewhat  trumpet-shaped,  being  much  smaller  at  the  uterine 
than  at  the  free  extremity,  and  narrower  in  the  middle  than  at  either 
end.  Each  tube  is  about  four  or  five  inches  in  length,  and  more  or 
less  flexuouB  in  its  course.  The  canal  of  the  Fallopian  tube  is  ex- 
ceedingly ijunute,  its  inner  extremity  opens  by  means  of  the  ostium 
uterinum  into  the  upper  angle  of  the  cavity  of  the  uterus,  and  the 
opposite  end  into  the  cavity  of  the  peritoneum.  The  free  or  expanded 
extremity  of  the  Fallopian  tube  presents  a  double  and  sometimes  a 
triple  series  of  small  processes  or  fringes,  which  surround  the  margin  of 
the  trumpet  or  funnel-shaped  opening,  the  ostium  abdominale.  This 
fringe-like  appendage  to  the  end  of  the  tube  has  gained  for  it  the 
appellation  of  the  fimbriated  extremity ;  and  the  remarkable  manner 
in  which  this  circular  fringe  applies  itself  to  the  surface  of  the  ovary 
during  sexual  excitement,  the  additional  title  of  morsus  diaboH.  One 
of  these  processes,  longer  than  the  rest,  or,  according  to  Cruveilhier,  a 
distinct  ligamentous  cord,  is  attached  to  the  distal  end  of  the  ova^, 
and  serves  to  guide  the  tube  in  its  seizure  of  that  organ. 

The  Fallopian  tube  is  composed  of  three  tunics,  an  external  and 
loose  investment  derived  from  the  peritoneum ;  a  middle  or  muscular 
coat,  consisting  of  circular  [internal]  and  longitudinal  [external]  fibres, 
continuous  with  those  of  the  uterus ;  and  an  internal  or  lining  mucous 
membrane,  which  is  continuous  on  the  one  hand  with  the  mucous 
membrane  of  the  uterus,  and  at  the  opposite  extremity  with  the  peri- 
toneum. In  the  minute  canal  of  the  tube  the  mucous  membrane  is 
thrown  into  longitudinal  folds  or  rugae,  which  indicate  the  adaptation 
of  the  tube  for  dilatation. 

The  Ovaries  are  two  oblong  flattened  and  oval  bodies  of  a  whitish 
colour,  situated  in  the  posterior  layer  of  peritoneum  of  the  broad  liga- 
ments. They  are  connected  to  the  upper  angles  of  the  uterus  at  each 
side  by  means  of  a  rounded  cord,  consisting  chiefly  of  muscular  fibres 
derived  from  the  uterus,  the  ligament  of  the  ovary. 

In  structure  the  ovary  is  composed  of  a  cellulo-fibrous  parenchyma 
or  stroma,  traversed  by  blood-vessels,  and  enclosed  in  a  capsule  con- 
sisting of  three  layers ;  a  vascular  layer,  which  is  situated  most  in- 
ternally and  sends  processes  inwards  to  the  interior  of  the  organ ;  a 

*  Gabriel  Fallopius,  a  nobleman  of  Modena,  was  one  of  the  founders  of 
modem  anatomy.  He  was  Professor  at  Ferrara,  then  at  Fisa,  and  afterwards 
succeeded  Vesahus  at  Padua.  His  principal  observations  are  collected  in  a 
work,  *'  Observationes  Anatomicee,"  which  he  published  in  1561. 


612  OVARISS. — ROUND   LIGAMENTS. 

middle  or  fibrcms  layer  of  considerable  density,  and  an  external  invest- 
ment of  peritoneum.  In  the  cells  of  the  stroma  of  the  ovary  the 
small  vesicles  or  ovisacs  of  the  futnre  ova,  the  Graafian  vesicles,  as 
they  have  been  termed,  are  developed.  There  are  usually  about 
fifteen  fully  formed  Graafian  vesicles  in  each  ovary ;  and  Dr.  Martin 
Barry  has  shown  that  countless  numbers  of  microscopic  ovisacs  exist 
in  the  parenchyma  of  the  organ,  and  that  very  few  out  of  these  are 
perfected  so  as  to  produce  ova. 

After  conception  a  yellow  spot,  the  corpus  ItUeutn^  is  found  in  one 
or  both  ovaries-  The  corpus  luteum  is  a  globular  mass  of  yeUow, 
spongy  tissue,  traversed  by  white  areolar  bands,  and  containing  in  its 
centre  a  small  cavity,  more  or  less  obliterated,  which  was  originally 
occupied  by  the  ovum.  The  interior  of  the  cavity  is  lined  by  a 
puckered  membrane,  the  remains  of  the  ovisac.  In  rewnt  corpora 
lutea  the  opening  by  which  the  ovum  escaped  from  the  ovisac  through 
the  capsule  of  the  ovary  is  distinctly  visible ;  when  closed,  a  small 
cicatrix  may  be  seen  upon  the  surface  of  the  ovary  in  the  situation  of 
the  opening.  A  similfu'  appearance  to  the  preceding,  but  of  smaller 
size,  and  without  a  central  cavity,  is  sometimes  met  with  in  the  ovaries 
of  the  virgin ;  this  is  &  false  corpus  luteum. 

Vessels  and  Nerves* — The  Arteries  of  the  ovaries  are  the  spermatic ; 
their  nerves  are  derived  from  the  spermatic  plexus. 

The  Round  ligaments  are  two  muscular  and  fibrous  cords  si- 
tuated between  the  layers  of  the  broad  ligaments,  and  extending  from 
the  upper  angles  of  the  uterus,  and  along  the  spermatic  canals  to  the 
labia  majora,  in  which  they  are  lost.  They  are  accompanied  by  a 
small  artery,  by  several  filaments  of  the  spermatic  plexus  of  nerves, 
and  by  a  plexus  of  veins.  The  latter  occasionally  become  varicose, 
and  form  a  small  tumour  at  the  external  abdominal  ring  which  has 
been  mistaken  for  inguinal  hernia.  The  round  ligaments  serve  to  re- 
tain the  uterus  in  its  proper  position  in  the  pelvis,  and  during  utero- 
gestation  to  draw  the  anterior  surfeice  of  the  organ  against  tbe  abdo- 
minal parietes. 


EXTERNAL  ORGANS  OF  GENERATION. 

The  female  organs  of  generation  are  divided  into  the  internal  and 
external ;  the  internal  are  contained  within  the  pelvis,  and  have  been 
already  described ;  they  are  the  vagina,  uterus,  ovaries,  and  Fallopian 
tubes.  The  external  organs  are  the  mons  Veneris,  labia  majora,  labia 
minora,  clitoris,  meatus  urinarius,  and  the  opening  of  the  vagina. 

The  Mons  Veneris  is  the  eminence  of  integument,  situated  upon  the 
front  of  the  ossa  pubis.  Its  areolar  tissue  is  loaded  with  adipose  sub- 
stance, and  the  surface  covered  with  hairs. 

The  Zo^  majora  are  two  lai^  longitudinal  folds  of  Integument, 
consisting  of  fiit  and  loose  areolar  tissue.  They  enclose  an  elliptical 
fissure,  the  common  urino- sexual  opening  or  vulva.     The  vulva  re- 
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ceives  the  inferior  opening  of  the  urethra  and  vagina,  and  is  bounded 
anteriorly  by  the  commissura  superior,  and  posteriorly  by  the  commis- 
sura  inferior.  Stretching  across  the  posterior  commissure  is  a  small 
transverse  fold,  ihefranulmn  labiorum  or  fourchette,  which  is  ruptured 
during  parturition,  and  immediately  within  this  fold  is  a  small  cayity, 
the  fo88a  naviculars.  The  breadth  of  the  perineum  is  measured  from 
the  posterior  commissure  to  the  margin  of  the  anus,  and  is  usually 
not  more  than  an  inch  across.  The  external  sur&ce  of  the  labia  is 
covered  with  hairs ;  the  inner  surfiEice  is  smooth,  and  lined  by  mucous 
membrane,  which  contains  a  number  of  sebaceous  follicles,  and  is 
covered  by  a  thin  cuticular  epithelium.  The  use  of  the  labia  majora 
is  to  favour  the  extension  of  the  vulva  during  parturition  ;  for,  in  the 
passage  of  the  head  of  the  foetus,  the  labia  are  completely  unfolded 
and  efiace4 

The  Labia  minora^  or  nympha^  are  two  smaller  folds  situated  within 
the  labia  majora.  Superiorly  they  are  divided  into  two  processes, 
which  surround  the  glans  clitoridis,  the  superior  fold  forming  the 
prsputium  clitoridis,  and  the  inferior  its  frsenulum.  Inferiorly,  they 
diminish  gradually  in  size,  and  are  lost  on  the  sides  of  the  opening  of 
the  vagina.  The  nymphse  consist  of  mucous  membrane,  covered  by 
a  thin  cuticular  epithelium.  They  are  provided  with  a  number  of 
sebaceous  follicles,  and  contain,  in  their  interior,  a  layer  of  erectile 
tissue. 

The  Clitoris  is  a  small  elongated  organ  situated  in  front  of  the  ossa 
pubis,  and  supported  by  a  suspensory  ligament.  It  is  formed  by  a 
small  body,  which  is  analogous  to  the  corpus  cavemosum  of  the  penis, 
and,  like  it,  arises  from  the  ramus  of  the  os  pubis  and  ischium  on  each 
side,  by  two  crura.  The  extremity  of  the  clitoris  is  called  its  gfam. 
It  is  composed  of  erectile  tissue,  enclosed  in  a  dense  layer  of  fibrous 
membrane,  and  is  susceptible  of  erection.  Like  the  penis,  it  is  pro- 
vided with  two  small  muscles,  the  eredores  ditoridis» 

At  about  an  inch  beneath  ihe  clitoris  is  the  entrance  of  the  voffina. 
an  elliptical  opening,  marked  by  a  projectbg  margin.  The  entrance  to 
the  vagina  is  closed  in  the  virgin  by  a  membrane  of  a  semilunar  form, 
which  is  stretched  across  the  opening ;  this  is  the  hymen.  Sometimes 
the  membrane  forms  a  complete  septum,  and  gives  rise  to  great  incon- 
venience by  preventing  the  escape  of  the  menstrual  effusion.  It  is 
then  called  an  imperforate  hymen.  The  hymen  must  not  be  considered 
a  necessary  accompaniment  of  virginity,  for  its  existence  is  very  un- 
certain. When  present  it  assumes  a  variety  of  appearances:  it  may 
be  a  membranous  fringe,  with  a  round  opening  in  the  centre,  or  a 
semilunar  fold,  leaving  an  opening  in  front ;  or  a  transverse  septum, 
having  an  opening  both  in  front  and  behind ;  or  a  vertical  band  with 
an  opening  at  either  side. 

The  rupture  of  the  hymen  or  its  rudimentary  existence,  gives  rise 
to  the  appearance  of  a  fringe  of  papillae  around  the  opening  of  the 
vagina:  these  are  called  caruncula  myrtiformes. 

The  triangular  smooth  surface  between  the  clitoris  and  the  entrance 
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of  the  vagina,  which  ii  bounded  on  each  side  by  the  upper  portions 
the  nymphse,  is  the  f>estUnde, 

At  the  upper  angle  of  the  vagina  is  an  elevation  formed  by  the  pro- 
jection of  the  upper  wall  of  the  canal,  and  analogous  to  the  bulb 
of  the  urethra  of  the  male:  and  immediately  in  front  of  this  tubercle, 
and  surrounded  by  it,  is  the  opening  of  the  urethra,  the  meatus 
urinariua. 

MAMMARY   GLANDS. 

The  MamnuB  are  situated  in  the  pectoral  region ;  and  are  separated 
from  the  pectoralis  major  muscle  by  a  thin  layer  of  superficial  fiswcia. 
They  exist  in  the  male  as  well  as  in  the  female,  but  in  a  rudimentary 
state,  unless  excited  into  growth  by  some  peculiar  action,  such  as  the 
loss  or  atrophy  of  the  testes. 

Their  base  is  somewhat  elliptical,  the  long  diameter  corresponding 
with  the  direction  of  the  fibres  of  the  pectonJis  major  muscle ;  and  the 
left  mamma  is  generally  a  little  larger  than  the  right. 

Near  the  centre  of  the  convexity  of  each  mamma  is  a  smaU  pro- 
jection of  the  integument,  called  the  nipple,  which  is  surrounded  by  an 
areola  having  a  coloured  tint.  In  the  female  before  impregnation,  the 
colour  of  the  areola  is  a  delicate  pink ;  after  impregnation  it  assumes  a 
brownish  hue,  which  deepens  in  colour  as  pregnancy  advances ;  and 
^ier  the  birth  of  a  child,  the  brownish  tint  continues  through  life. 

The  areola  is  furnished  with  a  considerable  number  of  s^xiceous 
/oUides,  which  secrete  a  peculiar  &tty  substance  for  the  protection  of 
the  delicate  integument  around  the  nipple.  During  suckling  these 
follicles  are  increased  in  size,  and  have  the  appearance  of  small 
pimples,  projecting  from  the  skin.  At  this  period  they  serve  by  their 
increased  secretion  to  defend  the  nipple  and  areola  from  the  excoriating 
action  of  the  saliva  of  the  infant 

In  Structure,  the  mamma  is  a  conglomerate  gland,  and  consists  of 
lobes,  which  are  held  together  by  a  dense  and  firm  areolar  tissue ;  the 
lobes  are  composed  of  lobules ;  and  the  lobules,  of  minute  csecal 
vesicles,  the  ultimate  terminations  of  the  excretory  ducts. 

The  excretory  ducts  (tubuli  lactiferi),  from  ten  to  fifteen  in  number, 
commence  by  small  openings  at  the  apex  of  the  nipple,  and  pass 
inwards,  parallel  with  each  other,  towards  the  central  part  of  the  gland, 
where  they  form  dilatations  (ampullae),  and  give  off  numerous  branches 
to  ramify  through  the  gland  to  their  ultimate  terminations  in  the 
minute  lobules. 

The  ducts  and  csecal  vesicles  are  lined  throughout  by  a  mucous 
membrane,  which  is  continuous  at  the  apex  of  the  nipple  with  the 
integument. 

In  the  nipple  the  excretory  ducts  are  surrounded  by  a  tissue  anar 
logons  to  the  dartos  of  the  scrotum ^  to  which  the  power  of  erectility  of 
the  nipple  seems  due.  There  is  no  appearance  of  any  structure  r^ 
scmbling  erectile  tissue. 
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Vessels  and  Nerves, — ^The  mammae  are  supplied  with  arteries  from 
the  thoracic  branches  of  the  axillary,  from  the  intercostals,  and  from 
the  internal  mammary. 

The  Lymphatics  follow  the  border  of  the  pectoralis  major  to  the 
axillary  glands. 

The  Nerves  are  derived  from  the  thoracic  and  intercostals. 
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CHAPTER  XL 

ANATOMY   OF  THE   FCETUS. 

Thb  medium  weight  of  a  cliild  of  the  full  period,  at  birth,  is  seven 
pounds,  and  its  length  seventeen  inches;  the  extremes  of  weight  are 
four  pounds  and  three  quarters,  and  ten  pounds,  and  the  extremes  of 
measurement  fifteen  and  twenty  inches.  The  head  is  of  large  size, 
and  lengthened  from  before  backwards ;  the  face  small.  The  upper 
extremities  are  greatly  developed,  and  the  thorax  expanded  and  full. 
The  upper  part  of  the  abdomen  is  large,  from  the  great  size  of  the 
liver ;  the  lower  part  is  small  and  conicaL  And  the  lower  extremities 
are  very  small  in  proportion  to  the  rest  of  the  body.  The  external 
genital  organs  are  very  laige,  and  fully  developed,  and  the  attachment 
of  the  umbilicus  is  one  inch  fiarther  from  the  vertex  of  the  head  than 
from  the  soles  of  the  feet ;  and  one  inch  ferther  from  the  ensiform  car- 
tilage than  the  symphysis  pubis. 

Osssous  8Y8TBM. — The  development  of  the  osseous  system  has 
been  treated  of  in  the  first  Chapter.  The  ligamentous  system  pre- 
sents no  peculiarity  deserving  of  remark. 

Mi^scuLAR  SYSTEM. — ^Thc  muscles  of  the  foetus  at  birth  are  large 
and  fully  formed.  They  are  of  a  lighter  colour  than  those  of  the  adult, 
and  of  a  softer  texture.  The  transverse  striae  upon  the  fibres  of 
animal  life  are  not  distinguishable  until  the  sixth  month  of  foetal 
life. 

Vascular  system. — The  circulating  system  presents  several  pe- 
culiarities; Istly,  In  the  heart ;  there  is  a  communication  between  the 
two  auricles  by  means  of  the  foramen  ovale,  2dly,  In  the  arterial 
system ;  there  is  a  communication  between  the  pulmonary  artery  and 
descending  aorta,  by  means  of  a  large  trunk,  the  dwdus  arteriosus. 
3dly,  Also  in  the  arterial  system ;  the  internal  iliac  arteries,  under 
the  number  of  hypogastric  and  umbilical,  are  continued  from  the  foetus 
to  the  placenta,  to  which  they  return  the  blood  which  has  circulated 
in  the  system  of  the  foetus.  4thly,  In  the  venous  system ;  there  is  a 
communication  between  the  umbilical  vein  and  the  inferior  vena  cava, 
called  the  ductus  venosus, 

FCETAL   aRCULATION. 

The  pure  blood  is  brought  from  the  placenta  by  the  ttmbihcal  vein. 
The  umbilical  vein  passes  through  the  umbilicus  and  enters  the  liver, 
where  it  divides  into  several  branches,  which  may  be  arranged  under 
three  heads:— Istly,  Two  or  three,  which  are  distributed  to  the  left 
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lobe.  2dly,  A  single  branch,  which  communicates  with  the  portal  vein 
in  the  transvene  fissure,  and  supplies  the  right  lobe.  3dly,  A  large 
branch,  the  duetm  venosm,  which  passes  directly  backwards,  and  joins 
the  inferior  cava.  In  the  inferior  cava  the  pure  blood  becomes  mixed 
with  that  which  is  returning  from  the  lower  extremities,  and  is  carried 
through  the  right  auricle,  guided  by  the  Eustachian  yalve,  and  through 
the  foramen  ovale  into  the  left  auricle.  From  the  left  auricle  it  passes 
into  the  left  yentride,  and  from  the  left  ventricle  into  the  aorta, 
whence  it  is  distributed,  by  means  of  the  carotid  and  subclavian 
arteries,  principally  to  the  head  and  upper  extremities.  From  the  head 
and  upper  extremities,  the  impure  blood  is  returned  by  the  superior 
vena  cava  to  the  right  auricle ;  from  the  right  auricle,  it  is  propelled 
into  the  right  ventricle;  and  from  the  right  ventricle  into  the  pul- 
monary artery.  In  the  adult,  the  blood  would  now  be  circulated 
through  the  lungs,  and  oxygenated ;  but  in  the  foetus  the  lungs  are 
solid,  and  almost  impervious.  Only  a  small  quantity  of  the  blood 
passes  therefore  into  the  lungs ;  the  greater  part  rushes  through  the 
ditdm  afierioeuSf  into  the  conmiencement  of  the  descending  aorta, 
where  it  becomes  mingled  with  that  portion  of  the  pure  blood  which 
is  not  sent  through  the  carotid  and  subclavian  arteries. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is  dis- 
tributed by  the  external  iUac  arteries  to  the  lower  extremities ;  the 
greater  portion  is  conveyed  by  the  internal  iliac,  hypogastric,  and  um- 
bilical arteries  to  the  placenta;  the  hypogastric  arteries  proceeding 
from  the  internal  iliacs,  and  passing  by  the  side  of  the  fundus  of  the 
bladder,  and  upwards  along  the  anterior  wall  of  the  abdomen  to  the 
umbilicus,  where  they  become  the  umbilical  arteries. 

From  a  careful  consideration  of  this  circulation,  we  shall  perceive— 
1  St  That  the  pure  blood  from  the  placenta  is  distributed  in  consider^ 
able  quantity  to  the  liver,  before  entering  the  general  circulation. 
Hence  arises  the  abundant  nutrition  of  that  organ,  and  its  enormous 
size  in  comparison  with  the  other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meeting  of  a  double 
current ;  the  one  coming  from  the  inferior  cava,  the  other  from  the 
superior,  and  that  they  must  cross  each  other  in  their  respective  course. 
How  this  crossing  is  effected  the  theorist  will  wonder ;  not  so  the 
practical  anatomist ;  for  a  cursory  examination  of  the  foetal  heart  will 
show,  1.  That  the  direction  of  entrance  of  the  two  vessels  is  so  oppo- 

the  head  and  upper  extremities  through  the  jugular  and  subclarian  veins,  to 
the  superior  vena  cava  (14)  to  the  right  auricle  (8),  and  in  the  course  of  the 
arrow  through  the  right  ventricle  (15),  to  the  pulmonary  artery  (16).  17.  The 
ductus  artenosuB,  which  appears  to  be  a  proper  continuation  of  the  pulmonary 
artery,  the  ofheta  at  each  side  are  the  right  and  left  pulmonary  artery  cut  off ; 
these  are  of  extremely  small  sixe  as  compared  with  the  ductus  arteriosus.  The 
ductus  arteriosus  joins  the  descending  aorta  (18,  18),  which  (tivides  into  the 
common  iliacs,  and  these  into  the  internal  Uiacs,  which  become  the  hypo- 
gastric arteries  (19),  and  return  the  blood  along  the  umbilical  cord  to  the  pla- 
centa ;  while  the  other  divisions,  the  external  uiacs  (20),  are  continued  into  the 
lower  extremities.  The  arrows  at  the  terminations  of  these  vessels  mark  the 
return  of  the  venous  blood  by  the  veins  to  the  inferior  cava. 
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site,  that  they  may  discharge  their  currents  through  the  same  cavity 
without  admixture.  2.  That  the  inferior  cava  opens  almost  directly 
into  the  left  auricle.  3.  That  by  the  aid  of  the  Eustachian  valve,  the 
current  in  the  inferior  cava  will  be  ahnost  entirely  excluded  firom  the 
right  ventricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the  aorta 
comes  directly  from  the  placenta ;  and,  although  mixed  with  the 
impure  blood  of  the  inferior  cava,  yet  is  propelled  in  so  great  abund- 
ance to  the  head  and  upper  extremities,  as  to  provide  for  the  increased 
nutrition  of  those  important  parts,  and  prepare  them,  by  their  greater 
size  and  development,  for  the  fimctions  which  they  are  required  to 
perform  at  the  instant  of  birth. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very 
impure,  being  obtained  principally  from  the  returning  current  in  the 
superior  cava ;  a  small  quantity  only  being  derived  from  the  left 
ventricle.  Yet  is  it  from  this  impure  blood  that  the  nutrition  of  the 
lower  extremities  is  provided.  Hence  we  are  not  surprised  at  their 
insignificant  development  at  birth;  while  we  admire  the  providence 
of  nature,  that  directs  the  nutrient  current  in  abundance  to  the  organs 
of  sense,  of  prehension,  and  of  deglutition,  so  necessary  even  at  the 
instant  of  birth  to  the  safety  and  wel£Eure  of  the  creature. 

After  birth,  the  foramen  ovale  becomes  gradually  closed  by  a  mem- 
branous layer,  which  is  developed  from  tJbe  margins  of  the  opening 
from  below  upwards,  and  completely  separates  the  two  auricles.  The 
situation  of  the  foramen  is  seen  in  the  adult  heart,  upon  the  septum 
auricularum,  and  is  called  the  fossa  ovalis;  the  projecting  margin  bf 
the  opening  is  the  anmUus  otxdis. 

As  soon  as  the  lungs  hav^  become  inflated  by  the  first  act  of 
inspiration,  the  blood  of  the  pulmonary  artery  rushes  through  its 
right  and  left  branches  into  the  lungs,  to  be  returned  to  the  left 
auricle  by  the  pulmonary  veins.  Thus  the  pulmonary  circulation  is 
established.  Then  the  dwUus  arteriosus  contracts,  and  degenerates 
into  an  impervious  fibrous  cord,  serving  in  after  life  merely  as  a  bond 
of  union  between  the  left  pulmonary  artery  and  the  concavity  of  the 
vch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  umbilical 
arteries  likewise  contract  and  become  impervious,  and  degenerate  into 
the  umbi^cal  ligaments  of  the  bladder. 

The  umbilical  vein  and  ductus  venosusj  also  deprived  of  their  cir- 
culating current,  become  reduced  to  fibrous  cords,  the  former  being 
the  round  lament  of  the  Hver,  and  the  latter  a  fibrous  band  which 
may  be  traced  along  the  fissure  for  the  ductus  venosus  to  the  inferior 
vena  cava. 

Nervous  system. — The  brain  is  very  soft,  almost  pulpy,  and  has 
a  reddish  tint  throughout ;  its  weight  at  birth,  relatively  to  the  entire 
body,  is  as  one  to  six,  and  the  difference  between  the  white  and  grey 
substance  is  not  well  marked.  The  nerves  are  firm  and  well 
developed. 
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ORGANS  OF   SENSE. 

Ejfe, — The  eyeballs  are  of  large  size  and  well  developed  at  birth. 
The  pupil  is  closed  by  a  vascular  membrane  called  the  membraam 
pupillaris,  which  disappears  at  about  the  seventh  month.  Sometimes 
it  remains  permanency,  and  produces  blindness.  It  consists  of  two 
thin  membranous  layers,  between  which  the  ciliary  arteries  are  pro- 
longed from  the  edge  of  the  iris,  and  form  arches  and  loops  by  return- 
ing to  it  again,  without  anastomosing  with  those  of  the  opposite  side. 

The  removal  of  the  membrane  takes  place  by  the  contraction  of 
these  arches  and  loops  towards  the  edge  of  the  pupiL  The  capsule 
of  the  lensis  extremely  vascular. 

Ear.  —  The  ear  is  remarkable  for  its  early  development ;  the 
labyrinth  and  ossicula  auditiis  are  ossified  at  an  early  period,  and  the 
latter  are  completely  formed  before  birth.  The  only  parts  remaining 
incomplete  are  the  mastoid  cells,  and  the  meatus  auditorius.  The 
membrana  tympaui  in  the  foetal  head  is  very  oblique,  occupying 
almost  the  basilar  sur&ce  of  the  skull ;  hence  probably  arises  a 
deficient  acuteness  in  the  perception  of  sound.  It  is  also  extremely 
vascular. 

Nose.  —  The  sense  of  smell  is  very  imperfect  in  the  infant,  as  may 
be  inferred  firom  the  small  capacity  of  the  nasal  fossae,  and  the  non- 
development  of  the  ethmoid,  sphenoid,  frontal,  and  maxillary  sinuses. 


THYROID   GLAND. 

The  Thyroid  gland  is  of  la^e  size  in  the  foetus,  and  is  developed 
by  two  lateral  halves,  which  approach  and  become  connected  at  the 
middle  line  so  as  to  constitute  a  single  gland.  It  is  doubtful  whether 
it  performs  any  especial  function  in  fcetal  life. 


THYMUS  GLAND. 

The  Thymus  gland*  consists  ^of  a  thoracic  and  a  cervical  portion 
on  each  side.  The  former  is  situated  in  the  anterior  mediastinum, 
and  the  latter  is  placed  in  the  neck  just  above  the  first  bone  of  the 
sternum,  and  behind  the  stemo-hyoidei  and  stemo-thyroidei  muscles. 
It  extends  upwards  from  the  fourth  rib  as  high  as  the  thyroid  gland, 
resting  upon  the  pericardium,  and  separated  from  the  arch  of  the  aorta 
and  great  vessels  by  the  thoracic  fiuscia  in  the  chest,  and  lying  on  each 
side  of  the  trachea  in  the  neck. 

Although  described  usually  as  a  single  gland,  it  consists  actually  of 


n 


*  In  the  description  of  this  gland  I  have  adhered  closely  to  the  history  of 
it  given  by  Sir  Astley  Cooper,  in  his  beautiful  monograph  "  C)n  the  Anatomy  of 
the  Thymus  Gland,'*  1832. 
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two  iBtemI,  almost  aymmetrical  glanda,  connected  with  each  other  by 
onolai  tiuue  onlf,  and  hsTiag  no  Btmctnial  cooununicatioa :  Aey 
nmy  thereloce  be  "  properly  called  s  right  and  left  thymus  gland." 

Etetween  the  second  and  third  montht  of  embiyo  ciiBtence,  the 
th3mia9  is  so  anukU  as  to  be  only  "  just  perceptible  ■"  ani  continnea 
gisdually  incieadng  with  the  giowth  of  the  fiEtus  until  the  seTenth. 
At  the  eighth  mon^  it  is  large ;  but,  during  the  ninth,  it  uadcrgoea  a 
sudden  change,  aaBomet  a  greatly  increased  siie,  and  at  birth  weighs 
240  graini.  AA«r  birth  it  contiauea  to  enlarge  ontil  the  expiration  of 
the  first  year,  when  it  ceases  lo  grow,  and  gradually  diminishea;  nntil 
at  puberty  it  has  almoat  disappeared. 

The  thymus  is  a  con^omernte  g^d,  being  composed  of  lobnles  dis- 
posed  iu  a  spiral  fbnn  around  a  eentml  cavity.  Tie  lobules  are  held 
together  by  a  finn  areoUr  tissue  ("  reticulated  "),  aud  the  entire  ^aud 
ia  enclosed  in  a  coarae  areolar  capaule. 


The  Loladet  are  very  numerous,  and  vary  in  size  from  thai  of  the 
head  of  a  pin  to  a  moderaie-tiied  pea.  Each  lobule  contains  in  ila 
interior  a  small  cavity,  or  " eecretory  cell"  and  several  of  these  cells 

■  A  lection  of  the  thymus  gluid  st  the  oghth  mooEh.  sheiviiig  it*  louamy. 
This  figure.  snJ  the  >um™ding,  were  diawn  from  two  ef  Sir  AidiwCimper  I 
beaudfnl  prepsratioiis.  with  the  kind  penuisAoa  of  thor  poascuor     The  refer- 

gUdd  :  tlie  independence  of  the  two  lateral  glands  is  well  marlced,     3.  Secre- 

paAi  of  die  lectioo.     3.  ^.  The  por«  or  opemnp  of  the  secreloiir  ceUi  and 
poucheii  they  are  Kvn  diapened  upon  the  whole  mI«Tnal  surface  of  the  great 

thondc  portion  of  the  gland,  with  the  cenical  poninn,  is  leea  in  the  figure. 


i*  aitUBted  U  their  baw,  and  lendii 
«■  o/Ua  U^mu." 

The  Raenoir  ii  lined  in  iU  in- 
n     iu  a  tnior  1jy  k  Tmcnlar  mncouB  mem- 

brane, which  i«  railed  into  ridges 
by  s  la;er  of  ligtaneuUua  bands 
dtusted  beneslh  it.  The  liga- 
mentoni  bandi  proceed  in  Tadous 
directions,  and  enditle  the  open 
mouth*  iporet)  of  the  secretory 
cells  and  poocbn.  This  bgament- 
ons  lajer  seires  to  keep  the  lo- 
bules ti^etheiv  and  prevent  the 
injuriont  dittension  of  the  csTJCy. 

When  either  gtond  la  careftJIy 
unniTelled  by  remoriiig  the  areolM 
capsule  and  vessels,  and  dissecting 
away  the  reticolaled  areolar  tissue 
which  retains  the  lobules  in  con- 
tact, the  reserroii,  Erom  being  folded 
in  s  serpentine  manner  upon  itself, 
admits  of  being  drawn  ont  into  a 
lengthened  tubular  cord,^  around 
which  the  lobules  are  clnitered  in 
a  apiral  manner,  and  resemble  knots 
upon  a  cord,  or  a  string  of  beads. 
The  reserroir,  pouches,  and  cells, 

or  "like  cream,  but  with  a  small 
admiiture  of  red  globules.' 

In  an  eiamination  of  the  thymic 
fluid  which  I  lately  made,  with  a 
Powell  microscope  magnifyiog  600 

that  the  corpuscles  were  Tery  nu- 
merous, smaller  than  the  blood 
cuticles,  gtobolar  and  oval  in  form, 
irregular  m  ontlioe,  lariable  In 
uze,  and  provided  with  a  small 
cenlrsl  nacleui. 
In  the  hnman  fetus  thta  fluid  has  been  fonndJiy  Sir  Aslle;  in  too 

*  The  poune  sod  Krmiaslton  of  the  *'  sbiorbeDl  ducts  "  of  the  Ibfunu  <tf 
;heiAjf ;  fnm  one  of  Sir  AsLIej  Cooper'*  prcpsrstjons.  I-  Tbe  two  mtemsl 
uguLsr  Tpios.  3.  Hie  superior  veos  esvs.  s.  The  thorieie  dnct^  dividiiu 
nto  two  brsnchea,  which  reusate  previritulj  to  their  teraiiaadon  in  the  root  <tf 
he  left  Jugulsr  vein.  s.  Ths  two  ihTmic  duett ;  that  on  the  left  siile  opens 
□la  (he  thotscii:  duct,  and  thit  on  the  right  into  the  root  of  the  right  jujulti 

t  See  the  besudfu]  plaue  in  sir  AstlcT  Cooper't  woik. 
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small  proportion  to  be  Bubmitted  to  cbemical  analysis.  Bat  the 
thymic  fluid  of  the  fcetal  cal£,  which  exists  in  great  abundance,  gave 
the  following  analytical*  results:  one  hundred  parts  of  the  fluid 
contained  sixteen  parts  of  solid  matter,  which  consistecl  of^ 

Incipient  fibrine, 

Albumen, 

Mucus,  and  muco-extractive  matter. 

Muriate  and  phosphate  of  potass, 

Phosphate  of  soda. 

Phosphoric  acid,  a  trace. 

The  Arteries  of  the  thymus  gland  are  derived  from  th&  internal 
mammary,  and  from  the  superior  and  inferior  thyroid. 

The  Veins  terminate  in  the  left  vena  innominata,  and  some  small 
branches  in  the  thyroid  veins. 

The  Merves  are  very  minute,  and  are  derived  chiefly  through  the 
internal  mammary  plexus,  from  the  superior  thoracic  ganglion  of  the 
sympathetic.  Sir  Astley  Cooper  has  also  se^  a  branch  from  the 
junction  of  the  pneumogastric  and  sympathetic  pass  to  the  side  of  the 
gland. 

The  Lymphatics  terminate  in  the  general  union  of  the  lymphatic 
vessels  at  the  junction  of  the  internal  jngular  and  subclavian  veins. 
Sir  Astley  Cooper  has  injected  them  only  once  in  the  human  foetus, 
but  in  the  calf  he  finds  two  large  lymphatic  ducts,  which  commence  in 
the  upper  extremities  of  the  glands,  and  pass  downwards,  to  terminate 
at  the  junction  of  the  jugular  and  subclavian  vein  at  each  side.  These 
vessels  he  considers  the  ^absorbent  ducts  of  the  glands;  ^thytfiic 
ducts ;^  they  are  the  carriers  of  the  fluid  from  the  thymus  into  the 


veins." 


Sir  Astley  Cooper  concludes  his  anatomical  description  of  this  gland 
with  the  following  interesting  physiological  observations: — 

^  As  the  thymus  secretes  all  the  parts  of  the  blood,  viz.  albumen, 
fibrine.  and  particles,  is  it  not  probable  that  the  gland  is  designed  to 
prepare  a  fluid  well  fitted  for  the  foetal  growth  and  nourishment  from 
the  blood  of  the  mother,  before  the  birth  of  the  foetus,  and,  conse- 
quently, before  chyle  is  formed  from  food? — and  this  process  continues 
for  a  short  time  after  birth,  the  quantity  of  fluid  secreted  from  the 
thymus  gradually  declining  as  that  of  chylification  becomes  perfectly 
established." 

FCETAL   LUNGS. 

The  Lunffs,  previously  to  the  act  of  inspiratictn,  are  dense  and  solid 
in  structure,  and  of  a  deep  red  colour.  Tl^^ir  specific  gravity  is  greater 
than  water, "fn  which  they  sink  to  the  bottom;  whereas  lung  which  has 

*  This  analysis  was  conducted  by  Dr.  Dowler  of  Richmond. 
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respired  will  float  upon  that  fluid.  The  specific  gravity  is,  however, 
no  test  of  the  real  weight  of  the  long,  the  respired  lung  being  actually 
heavier  than  the  fcetaL  Thus  the  weight  of  the  foetal  lung,  at  about 
the  middle  period  of  uterine  life,  is  to  the  weight  of  the  body  as  1  to 
60.*  But,  after  respiration,  the  relative  weight  of  the  lung  to  the 
entire  body  is  as  1  to  30. 

FtETAL   HEART. 

The  Heart  of  the  fcetns  is  large  in  proportion  to  the  size  of  the  body; 
it  is  also  developed  very  early,  representing  at  first  a  simple  vessel, 
and  undergoing  various  degrees  of  complication  until  it  arrives  at  the 
compound  character  which  it  presents  after  birth.  The  two  ventricles 
form,  at  one  period,  a  single  cavity,  which  is  afterwards  divided  into 
two  by  the  septum  ventriculorunu  The  two  auricles  communicate  up 
to  the  moment  of  birth,  the  septum  being  incomplete,  and  leaving  a 
large  opening  between  them,  i^t  foramen  ovale  (foramen  of  Botalf). 

The  Ductus  arteriosus  is  another  peculiarity  of  the  foetus  connected 
with  the  heart;  it  is  a  communication  between  the  pulmonary  artery 
and  the  aorta.  It  degenerates  into  a  fibrous  cord  after  birth,  firom  the 
double  cause  of  a  diversion  in  the  current  of  the  blood  towards  the 
lungs,  and  from  the  pressure  of  the  left  bronchus,  caused  by  its  dis- 
tension with  air. 

VISCERA  OP   THE  ABDOMEN. 

At  an  early  period  of  uterine  life,  and  sometimes  at  the  period  of 
birth,  as  I  have  twice  observed  in  the  imperfectly  developed  foetus, 
two  minute  fibrous  threads  may  be  seen  passing  from  the  umbilicus 
to  the  mesentery.  These  are  the  remains  of  the  omph^o-mesenteric 
vessels. 

The  Omphalo-inesentenc  are  the  first  developed  vessels  of  the  germ : 
they  ramify  upon  the  vesicula  umbilicalis,  or  yolk-bag,  and  supply  the 
newly  formed  alimentary  canal  of  the  embryo.  From  them,  as  from  a 
centre,  the  general  circulating  system  is  produced.  After  the  estab- 
lishment of  the  placental  circulation  they  cease  to  carry  blood,  and 
dwindle  to  the  size  of  mere  threads,  which  may  be  easily  demonstrated 
in  the  early  periods  of  uterine  life ;  but  are  completely  removed,  ex- 
cepting under  peculiar  circumstances,  at  a  later  period. 

The  Stomach  is  of  small  size,  and  the  great  extremity  but  little  de- 
veloped. It  is  also  more  vertical  in  direction  the  earlier  it  is  examined, 
a  position  that  would  seem  due  to  the  enormous  magnitude  of  the  liver, 
and  particularly  of  its  left  lobe. 

The  Appendix  vemUformis  aeci  is  long  and  of  large  size,  and  is  con- 

*  Cruveilhier,  Anatomie  Descriptive,  vol.  ii.  p.  621. 

t  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  modems  who  gave  an 
account  of  this  opening,  in  a  work  published  in  1565.  Hia  description  is  very 
imperfect.    The  foramen  was  well  known  to  Galen. 
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tinued  directly  from  the  central  part  of  the  cul-de-sac  of  the  caecum,  of 
which  it  appears  to  be  a  constricted  continuation.  This  is  the  cha- 
racter of  the  appendix  caeci  in  the  higher  quadrumana. 

The  large  intestines  are  filled  with  a  dark  green  viscous  secretion, 
called  meconium  (junxa/v^  P^PPj))  ^^^  ^^  resemblance  to  the  inspis- 
sated juice  of  the  poppy. 

The  Pancreas  is  comparatively  larger  in  the  foetus  than  «w  the 
adult 

The  Spleen  is  comparatively  smaller  in  the  foetus  than  in  the 
adult. 

P(ETAL  LIVER. 

The  lAver  is  the  first  formed  organ  in  the  embryo.  It  is  developed 
from  the  alimentary  canal,  and,  at  about  the  third  week,  fills  the 
whole  abdomen,  and  is  one-half  the  weight  of  the  entire  embryo.  At 
the  fourth  month  the  liver  is  of  immense  size  in  proportion  to  the  bulk 
of  the  foetus.  At  birth  it  is  of  very  large  size,  and  occupies  the  whole 
upper  part  of  the  abdomen.  The  left  lobe  is  as  large  as  the  right,  and 
the  &lciform  ligament  corresponds  with  the  middle  line  of  the  body. 
The  liver  diminishes  rapidly  after  birth,  probably  from  obliteration  of 
the  umbilical  vein. 


KIDNEYS  AND   SUPRA-RENAL   CAPSULES. 

The  Kidneys  present  a  lobulated  appearance  in  the  foetus,  which  is 
their  permanent  type  amongst  some  animals,  as  the  bear,  the  otter,  and 
cetacea. 

The  Supra-renal  capsules  are  organs  which  appear,  from  their  early 
and  considerable  development,  to  belong  especially  to  the  economy  of 
the  foetus.  They  are  distinctly  formed  at  the  second  month  of  em- 
bryonic life,  and  are  greater  in  size  and  weight  than  the  kidneys. 
At  the  third  or  fourth  month  they  are  equalled  in  bulk  by  the  kidneys; 
and  at  birth  they  are  about  one-third  less  than  those  organs. 


VISCERA   OP  THE  PELVIS. 

The  Bladder  in  the  foetus  is  long  and  conical,  and  is  situated  alto- 
gether above  the  upper  border  of  the  os  pubis,  which  is  as  yet  small  and 
undeveloped.  It  is,  indeed,  an  abdominal  viscus,  and  is  connected 
superiorly  with  a  fibrous  cord,  called  the  wrachus,  of  which  it  appears 
to  be  an  expansion. 

The  Urachus  is  continued  upwards  to  the  umbilicus,  and  becomes 
connected  with  the  umbilical  cord.  In  animals  it  is  a  pervious  duct, 
and  is  continuous  with  one  of  the  membranes  of  the  embryo,  the 
allantois.    It  has  been  found  pervious  in  the  human  foetus,  and  the 

2  s 
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nrine  has  been  passed  through  the  umbilicus.  Calculous  concrelions 
have  also  been  found  in  its  course. 

The  Uterus^  in  the  early  periods  of  embryonic  existence,  appea» 
bifid,  from  the  large  size  of  the  Fallopian  tubes,  and  the  smedl  de- 
velopment of  the  body  of  the  oigan.  At  the  end  of  the  fourth  month 
the  body  assumes  a  larger  bulk,  and  the  bifid  appearance  is  lost.  The 
cervix  tlteri  in  the  foetus  is  larger  than  the  body  of  the  organ. 

The  Ovaries  are  sitijated,  like  the  testicles,  in  the  lumbar  region, 
near  the  kidneys,  and  descend  firom  thence  gradually  into  the  pelvis. 


TX8TBS. 

The  Testides  in  the  embryo  are  situated  in  the  lumbar  regions,  im- 
mediately in  front  of  and  somewhat  below  the  kidneys.  They  have 
connected  with  them  inferiorly  a  peculiar  structure  which  assists  in 
their  descent,  and  is  called  the  gubemaculum  testis. 

The  Gubemaculum  is  a  sdft  {md  conical  cord  composed  of  areolar 
tissue  containing  in  its  areolae  a  gelatiniform  fluid.  In  the  abdomen 
it  lies  in  front  of  the  psoas  muscle,  and  passes  along  the  spermatic 
canal,  which  it  serves  to  distend  for  the  passage  of  the  testis.  It  is 
attached  by  its  superior  and  larger  extremity  to  the  lower  end  of  the 
testis  and.  epididymis,  and  by  the  inferior  extremity  to  the  bottom  of 
the  scrotum.  The  gubemaculum  is  surrounded  by  a  thin  layer  of 
muscular  fibres,  the  cremaster,  which  pass  upwards  upon  this  body  to 
be  attached  to  the  testis.  Inferiorly  the  muscular  fibres  divide  into 
three  processes,  which,  according  to  Mr.  Curling,*  are  thus  attached  :-<— 
**  The  external  and  broadest  is  connected  to  Poupart^s  ligament  in  the 
inguinal  canal ;  the  middle  forms  a  lengthened  band,  which  escapes 
at  the  external  abdominal  ring,  and  descends  to  the  bottom  of  the 
scrotum,  where  it  joins  the  dartos ;  the  internal  passes  in  the  direction 
inwards,  and  has  a  firm  attachment  to  the  os  pubis  and  sheath  of  the 
rectus  muscle.  Besides  these  a  number  of  muscular  fibres  are  reflected 
from  the  internal  oblique  on  the  front  of  the  gubemaculum.*' 

The  Descent  of  the  testicle  is  gradual  and  progressive.  Between  the 
fifth  and  sixth  months  it  has  reached  the  lower  part  of  the  psoas 
muscle,  and  during  the  seventh  it  makes  its  way  through  the  sper- 
matic canal,  and  descends  into  the  scrotum. 

While  situated  in  the  lumbar  region,  the  testis  and  gubemaculum 
are  placed  behind  the  peritoneum,  by  which  they  are  invested  upon 
their  anterior  surface  and  sides.  As  they  descend,  the  investing  peri^ 
toneum  is  carried  downwards  with  the  testis  into  the  scrotunr,  forming 
a  lengthened  pouch,  which  by  its  upper  extremity  opens  into  the  cavity 
of  the  peritoneum.  The  upper  part  of  this  pouch  being  compressed  by 
the  spermatic  canal  is  gradually  obliterated,  the  obliteration  extending 


•  See  an  excellent  paper  "  On  the  Structure  of  the  Gubemaculum,"  &c.  by 
Mr.  Curling,  Lecturer  on  Morbid  Anatomy  in  the  London  Hospital,  in  the 
Lancet,  vol.  ii.  1840-41,  p.  79. 


downwards  along  the  «perniatic  cord  nearly  lo  the  testis.     That  portion 
of  the  peritonenm  which  immedialely  sutroundB  the  testis  is,  by  the 


aboYe  proceaa,  cut  off  from  ils  continuity  with  the  peritone 
termed  the  tnnica  raginalis ;  and  a«  thii  membiane  i 


>b<iously 


Fig.  tettt. 


n  a  Idoss  bag  aroiuia  it,  ita  two  poi 
ns  of  tunica  vaginalit  propria,  aitd  U 


e  teittifl,  and  the  £ 
reflected  so  as  to"  fo  '         '  -      -  -     ■ 

ceived  the  appellali 

The  descent  of  the  testis  is  eflected  by  means  of  the  tr 
mOBcle  of  the  gubemaeulum  (cremaster).  "  The  fibres,"  writ 
Curling,^  "  proceeding  from  Poupart^s  ligament  and  the  obliquus  in- 
tcmufl,  tend  to  guide  the  gland  into  the  inguinal  canal ;  those  attached 
to  the  08  pubis,  to  draw  it  below  the  abdominal  ring ;  and  the  ptocesa 
descending  lo  tbe  scrotum,  to  dinct  it  to  its  final  destination." 
During  the  descent  "  the  muscle  of  the  testia  is  gradually  everted, 
until,  when  the  transition  is  completed,  it  forms  a  muscular  eoTelnpe 
external  to  the  process  of  peritonenm,  which  surrounds  the  gland  and 
the  &ont  of  the  cord."     "  The  mass  compoaing  the  ceulial  pan  of  the 

*  A  disffnun  illustatJoH  (he  d«cent  of  the  totiH.    I.  The 


a  Tsgtnalis 
>n  of  the 


i.  The 


CttlsT  flbr«  which  anTTOimd  i"      ■.   -    "^^  _..^._  _c.i._  — ^j 


■BBler  eompletdy  everted 
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gubeniaculum,  which  is  bo  soft,  lax,  and  yielding  as  in  every  way  to 
&cilitate  these  changes,  becomes  gradually  difiiiaed,  uid,  after  the 
arrival  of  the  testicle  in  the  scrotum,  contributes  to  form  the  loose 
cellular  tissue  which  afterwards  exists  so  abundantly  in  this  part.^ 
The  attachment  of  the  gubemaculum  to  the  bottom  of  the  scrotum  is 
indicated  throughout  life  by  distinct  traces. 


^1 
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NocleiiB  oliyae 

.    427 

Pes  accessorius 

.    415 

^  Nymphae    • 

.     613 

ansermus 
hippocampi . 

.     445 
.     415 

(Esophagus 

.     564 

Petit,  notice  of 

.     502 

Omentum,  gastro-splenic 

.     558 

Peyer,  notice  of 

.     572 

great. 

.     558 

Peyer^s  glands 

.     572 

lesser 

.     557 

Phalanges  . 

88.  107 

Omphalo-mesenteric  vessels .    624 

Pharynx     . 

.    563 

Optic  commiBsuie 

.     437 

Pia  mater  . 

409.  432 

thalami 

413.  417 

Pigmentum  nigrum 

.    497 

Orbicolaie,  os     . 

.     510 

Pilhurs  of  the  palate    . 

.    561 

Orbits 

.      6\ 

Pineal  gland 

.    419 

Ossicula  audit(ks . 

.    508 

Pinna 

.    506 

Ossification 

5 

Pituitary  gland  . 

.     424 

Ostium  abdominale 

.     611 

membrane 

.    493 

Ostium  uterinum 

.     611 

Pleura 

.     652 

Otoconites 

.     518 

Plexus,  aortic     . 

.     489 

Ovaries 

611.  626 

axillary  . 

.     459 

Ovula  Graafiana . 

.     612 

brachial . 

.     459 

Naboth,  of 

.     609 

.     487 

carotid    . 

.    484 

Pacchionian  glands 

.     406 

cavernous 

.     484 

Palate 

660.  561 

cervical  . 

.     457 

Palmar  arch 

.   .     331 

choroid  . 

.    413 

Palpebrse    . 

.    503 

cceliac    . 

.     489 

Palpebral  ligaments     . 

.     504 

coronary 

.     488 

sinuses  * 

.    504 

gangliformis   . 

.     449 

Pancreas    . 

.     585 

gastric   . 

.     489 

Panizza,  researches  of 

.     485 

hepatic  . 

.  •  489 

Papillae  of  the  nail 

.     525 

hypogastric 

.    489 

of  the  skin     . 

.     522 

lumbar  . 

.     469 

of  the  tongue  . 

.    520 

mesenteric 

.    489 

Papillae  calyciformes    . 

.     520 

oesophageal 

.    452 

circumvaUatse  . 

.     520 

pharyngeal 

.     449.  450 

conicae    . 

.     520 

phrenic  . 

.    489 

filiformes 

.     520 

prostatic 

.     380 

fungiformes 

.     520 

pterygoid 

.     369 

Parotid  gland           '   . 

.     561 

pulmonary 

• 

.     452 
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P^xus,  renal 

489 

Raph^  corporis  callon 

• 

411 

sacral 

470 

Receptaculum  chyli 

• 

396 

solar 

489 

Rectum 

• 

568 

spermatic 

489 

Regions,  abdominal     . 

• 

553 

splenic    . 

489 

Reil,  island  of     . 

• 

423 

submaxillary  . 

447. 

467 

Respiratory  nerves 

• 

435 

supraprenal 

489 

tract 

• 

435 

n                        uterine  . 

380 

Rete  mucosiim    . 

• 

523 

Tertebral 

487 

testis 

• 

605 

vesical   .         • 

380 

Retina 

• 

499 

Plica  semilunaris 

505 

Ribes,  ganglion  of 

* 

480* 

Plies  longitudinales    . 

569. 

611 

Rima  glottidis    . 

• 

547 

Pneumogastric  lobule  . 

421 

Ring,  external  abdominal 

• 

212 

Polypus  of  the  heart  . 

531 

femoral 

• 

289 

Pomum  Adami   . 

541 

internal  abdominal 

• 

280 

Pons  Tarini 

424 

Rugse 

• 

569 

Varolii 

42*5. 

431 

Ruysch,  notice  of 

• 

497 

Pores 

524 

Portal  vein 

38*6. 

580 

Sacculus  communis 

• 

517 

Portio  dura 

445 

laryngis 

• 

547 

mollis 

447 

•               proprius 

• 

517 

Poms  opticus 

495 

Salivary  glands  . 

• 

561 

^           Ponpart^s  ligament 

212 

Saphenous  opening 

• 

287 

Prepuce 

597 

veins 

• 

378 

Presbyopia 

503 

Scala  tympani     . 

• 

516 

Processus  e  cerebello  ad  testes 

422 

vestibuli     . 

• 

516 

clavatus 

427. 

433 

Scarf-skin  . 

• 

522 

vermiformes 

421 

Scarpa,  notice  of 

• 

518 

Promontory 

511 

Schindylesis 

53 

.  109 

Prostate  gland     . 

595 

Schneider,  notice  of     . 

• 

493 

Prostatic  urethra 

599 

Schneiderian  membrane 

• 

493 

Protuberantia  annularis 

425 

Sclerotic  coat 

• 

494 

Pulmonary  artery 

36*4. 

552 

Scrotum 

• 

601 

plexuses    . 

452. 

552 

Searle,  Mr.,  researches  of. 

• 

538 

sinuses 

• 

536 

Sebaceous  gland^ 

• 

527 

1                             veins 

386. 

552 

Semicircul^  canals 

• 

514 

^           Puncta  lachrymalia 

503. 

505 

Semilunar-fibro-  cartilages 

• 

149 

I                       vascnlosa 

410 

valves . 

536 

.538 

Punctum  ossificationis 

5 

Septum  auricularum     . 

• 

533 

Pupil 

498 

crunde   . 

• 

289 

Purkinje,  corpuscles  of 

2 

Incidum  . 

415 

.430 

Pylorus 

564 

pectiniforme    . 

• 

598 

Pyramid     . 

512 

scroti 

• 

602 

Pyramids,  anterior 

426 

Serous  membrane,  structure  . 

559 

Malpighi,  of 

589 

Sesamoid  bones 

• 

107 

posterior     . 

420 

Sheath  of  the  rectus     . 

• 

217 

t 

Sigmoid  valves 

536. 

538 

646 


INDBX. 


T 


Sinnsei,  ttructure 
Sinus  aortic 

basilar 

cayemoiis 

circular 

fourth 

lateral 

longitudinal  inferior 
superior 

occipital  anterior 
posterior 

petrosal  inferior . 
superior 

pocularis 

prostatic 

pulmonary 

rectus  or  straight 

rhomboidalis 

transverse 

Valsalya,  of 
Skeleton     . 
Skin  . 
Skull 

Soda  parotidis    . 
Soemmering,  notice  of 
Soft  palate . 
Spermatic  canal  . 
cord    . 
Spheno-maxillary  ganglion 
Spigel,  notice  of . 
Spinal  cord 
nerves 
veins 
Spleen 

Spongy  part  of  the  urethra 
Stapes 

Stenon,  notice  of 
Stenon^s  duct 
Stomach     . 
Strise,  medullares 

*  muscular 
Sub-arachnoidean  fluid 
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372 
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372 
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521 
21 
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280 
602 
482 
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431 
455 
383 
586 
601 
510 
561 
561 
564 
447 
160 
409.  432 


liver 
penis 


space  409. 431 

tissue  409. 431 

Sublingual  gland          .  .     562 

Submaxillar  gland      .  .     562 

Substantia  cinerea       .  402 


Snbitantia  perforata 
Sudoriferous  ducts 
Sudoriparous  glands 
Supercilia  . 
Superficial  &8cia 
Supra-renal  capsules 
Suspensory  ligament, 

Sutures 

Sylvius,  notice  of 
Sympathetic  system 
Symphysis 
S3marthro8is       • 
Synovia     •        •    • 
Synovial  membrane 


Tapetum    •. "     . 

Tarin,  Peter,  notice  o^ 

Tarsal  cartilages. 

Tarsus 

Teeth 

Tendo  Achillis    . 

oculi 
Tendon 
Tenia  hippocampi 

semicircukris 

Tarini 
Tentorium  cerebelli 
Testes  cerebri     . 
Testicles     . 

descent 
Thahuni  optici    . 
Thebesius,  notice  of 
Theca  vertebralis 
Thoracic  duct 
Thoniz 

Thymus  ghmd     . 
Thyro-hyoid  membrane 
Thyroid  axis 
Thyroid  cartilage 
gland     . 
Tod,  Mr.,  researches  of. 
Tongue 
Tonsils 

cerebelli  . 
Torcular  Herophili 
Trachea 
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.  116 

414.  415 
.  413 
.  413 
.  407 
.  418 

601.  626 
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Tiactus  motorins 

• 

438 

Valve,  ileo-caecal 

.     569 

opticus  . 

• 

437 

mitral      • 

.     537 

spiralis 

• 

515 

pyloric     . 

.    569 

respiratorius    . 

• 

435 

rectum,  of  the  , 

.     569 

Tragus 

• 

506 

semi-lunar 

.     536. 538 

Triangles  of  the  neck  . 

182 

.184 

Tarin,  o^ 

.     422 

Tricuspid  valves . 

• 

534 

tricuspid  . 

.     534 

Trigone  vesicale 

• 

595 

Vieussens,  of 

.    419 

Trochlearis 

• 

171 

ValvulflR  conniventes 

.    569 

Tuber  cinereum  . 

• 

424 

Varolius,  notice  of 

.     425 

Tnbercula  quadrigemini 

at 

418 

Vasa  efferentia 

.     605 

Tubercnlum  Loweri     . 

• 

534 

lactea 

.     388.  395 

Tubuli  lactiferi    , 

• 

614 

lymphatica 

.     387 

seminiferi 

• 

604 

pampmiformia 

.     602 

uriniferi  . 

• 

589 

recta 

.     605 

Tunica  albuginea  oculi 

• 

495 

vasorum 

.     294 

testis 

• 

604 

Vasculum  aberrans 

.    605 

er3rthroides 

• 

602 

Vas  deferens 

.     596. 606 

nervea 

• 

570 

Vbins 

.     367 

Ruyschiana 

« 

497 

structure 

.    367 

vaginalis    . 

« 

603 

angular    . 

.    368 

oculi     . 

• 

172 

auricular          . 

.     369 

vasculosa  testis  . 

• 

604 

axillary 

.        .    377 

Tutamina  oculi 

• 

503 

azygos 

.    382 

Tympanum 

• 

508 

basSic 

.    376 

Tyrrell,  Mr.,  researches 

lof^  . 

282 

cardiac    . 

.    384 

Tyson^s  glands    . 

• 

597 

cava  inferior 
superior   . 

.     381. 533 
379.  533 

Umbilical  region 

• 

554 

cephalic 

.     376 

Urachus 

593 

.625 

cerebellar 

.    370 

Ureter 

• 

590 

cerebral  . 

.    370 

Urethra,  female  . 

» 

606 

coronary 

.     384.  533 

male     . 

• 

599 

corporis  striati 

.     370 

Uterus 

607.  626 

diploe 

.     369 

Utriculus  communis     . 

■ 

517 

dorsalis  penis  . 

380.  599 

Uvea 

• 

498 

dorsi-spinal 

.     383 

Uvula  cerebelli  . 

419.421 

emulgent 

.     382 

palati 

• 

561 

facial 

.     368 

vesicae 

• 

595 

femoral    . 
frontal     . 

.     378 
.     368 

Vagina 

• 

607 

Oaleni     . 

.     370 

Vallecula    . 

• 

421 

gastric     . 

.     386 

Valsalva,  sinuses  of,    . 

536 

,538 

hepatic    . 

382.  582 

Valve,  arachnoid 

« 

420 

iliac 

.     380 

Bauhini 

• 

569 

innominatSB 

.     379 

coronary  . 

• 

533 

intercostal  supe 

nor  .     383 

Eustachian 

• 

533 

jugular    . 

.        .    374 

648 
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Pagpe 

lumbar    . 

• 

382 

Velum  pendulum  palati 

561 

mastoid   . 

• 

369 

Venae  comites 

367 

maziUarj  internal 

• 

369 

Galeni     . 

370 

• 

377 

vorticosae 

497 

basilic  . 

• 

377 

Ventricles  of  the  brain. 

cephalic 

• 

377 

fifUi     . 

415 

medalli-spinal . 

• 

383 

fourth  . 

419 

meningo-iachidian 

• 

383 

lateral 

411 

mesenteric 

• 

384 

third   . 

417 

occipital 

• 

369 

of  the  heart 

534. 

537 

• 

382 

of  the  birynz 

547 

parietal   . 

• 

371 

Vermiform  processes    . 

421 

popliteal 

• 

378 

Vertebral  aponeurosis 

200 

portal 

386 

.580 

column 

10 

profunda  femoris 

• 

378 

Veru  montanum 

599 

prostatic 

• 

380 

Vesiculae  seminales 

596 

pulmonary 

• 

386 

Vestibule 

513. 

614 

radial 

• 

376 

Vestibulum  vaginsR 

614 

renal       .        • 

• 

382 

Vibrissas    . 

491 

salyatella 

• 

376 

Vidius,  Vidus,  notice  of 

483 

saphenous 

• 

378 

Vieussens,  notice  of     . 

419 

spermatic 

• 

382 

ViUi 

570 

spinal 

• 

383 

Vitreous  humour 

501 

splenic     . 

• 

385 

Vulva 

612 

subclavian 

• 

377 

Wharton,  notice  of      . 

520 

temporal 

• 

369 

Wharton^s  duct 

562 

temporo-mazillary 

• 

369 

Willis,  notice  of 

406 

Thebesii 

384 

.533 

Wilson^s  muscles 

222 

thyroid 

• 

375 

Winslow,  notice  of 

557 

ulnar 

• 

376 

Wrisberg,  nerve  of     . 

463 

uterine'.  . 

• 

381 

vertebral 

• 

375 

Zinn,  notice  of    . 

500 

vesical 

• 

380 

Zonula  ciliaris     . 

500 

Velum  interpositum    . 

• 

417 

of  Zinn   . 

500 

meduUare 

• 

419 

Zygoma 
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